DESCKIPTIONS OF XEAV CRETACEOUS AND TERlTAin' 
FOSSILS FROM THE SANTA CRUZ :\IOUNTAINS, CALI- 
FORNIA. 



By Ralph Arnold, 
Paleontologist, U, N. (Jcologiefil y. 



INTRODUCTION. 

During the past seventeen years the professors and students in the 
geologic department of Leland Stanford Junior University have 
brought together from the Santa Cruz ilountains and adjacent 
regions a large lot of paleontological material which is now the prop- 
erty of the university. In addition to this the writer has made ex- 
tensive collections in the same region for the United States Geolog- 
ical Survey. All of this material is now being worked over by the 
writer for a monograph on the paleontolog}^ of the Santa Cruz quad- 
rangle, within the boundaries of Avhich the gi'eater part of the Santa 
Cruz Range lies. The Santa Cruz folio, embracing maps, geologic 
sections, a plate of the characteristic or common fossils of the region, 
and text devoted to a description of the geolog}^ of the quadrangle, is 
noAv ready for the press. Many of the species of fossils figured on 
the folio plate are new, and in order to avoid the confusion in nomen- 
clature which might arise should this folio (Avhich is written jointly 
by J. C. Branner, J. F. Newsom, and Ralph Arnold) be published 
before the appearance of the monograph describing the fossils, it has 
been deemed expedient to pi^epare the present preliminary jDaper 
describing those of the new species which are figured in the folio. 
A list of some of the previously described species associated Avith the 
neAv forms Avill be included in this report, together with a brief de- 
scription of the A’arions formations fi'om Avhich the fossils IniA’e been 
obtained, to make clearer the relations of the faunas im^oh^ed. A fcAv 
of the old s])ecies Avill also be figured for the same reason. 

The Avriter Avishes to acknoAvledge his indebtedness to Dr. AVilliam 
II. Dali, Dr. T. AV. Stanton, Dr. James Perrin Smith, Dr. John C. 
^lerriain, and Dr. Hubert Lyman Clark for assistance in determining 
the genera and zoologic relations of some of the ucav forms, and to 
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Dr. John C. Brainier, Dr. J. F. Xewsom, and the many students who 
have assisted in aeemnulatin^ the collection, for the privilege of 
working over (lie material. 

* GEOLOGIC FORMATIONS. 

General statement . — There are thirteen distinct formations in- 
volved in the geology of the Santa Cruz quadrangle. Of these the 
oldest is the basement complex of granitic rocks, schists, and lime- 
stone. Above these are the Franciscan, probably of upper Jurassic 
age; Knoxville, lower Cretaceous; Chico, upper Cretaceous; undiffer- 
entiated Eocene, probabh^ representing the lower part of this epoch; 
probable lower Oligocene sandstone and San Lorenzo formation, 
Oligocene; Vaqueros, lower Miocene; Montere^q middle .Miocene; 
Santa ^largaritn, upper Miocene; Purisima, upper Miocene to middle 
Pliocene: ^Merced, marine upper Pliocene and Pleistocene; fresh 
water iqijier Pliocene and Pleistocene, and Quaternary. 

CRETACEOUS. 

Knoxeille formation., Joicer C retaceonf >. — The beds of Knoxville 
age in the Santa Cruz ^Mountains are made uj) of conglomerate, sand- 
stone, and shale. They cover only small areas in the Santa Cruz 
quadrangle and are confined entirely to the northeastern or Santa 
Clara Valley side of the mountain range. The fauna is small but 
very characteristic, and contains species that are usually found at 
the fossiliferous localities of the Knoxville in other parts of the 
State. The fauna of this formation as represented in the Santa Cruz 
quadrangle is a^ follows: 

List of K no.ri'iUr, toivtr Vrrtdrcous, fossils from titc Santa Cni.:: quadrangle, 

PELECYPODA. 

Aueella erassieotlis K(‘yserliii.ic. AnrcU<i jnorhU (Jabb. 

(JASTEROPODA. 

.{mhertga ditJeri Stanton, 

CEPIIAl.OPODA, 

'ill o}d it ( ‘.s* , .s 1 )pc i es. 

Clileo formation,^ iijjper Cretaeeons , — The only fossiliferous Chico 
rocks exj}osed in the quadrangle extend along the coast from near 
the mouth of Pescadero Creek southward to Aiio Nuevo Bay, a dis- 
tance of 12 miles. This area varies in width from one-half to 2^ 
miles, and is at places covered partially by a thin layer of Quaternary 
gravels and sands. The Chico strata along the coast are made up for 
the most part of hard siliceous shales, sandstones, and massive, coarse 
conglomerate. The total thickness exposed is believed to be about 
D,400 feet. The strata dip at high angles, and have been sharply 
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folded luid faulted in [)laees, theiebv making the thic'kneHS aj>[H‘ai‘ 
greater than it is. Areas of sujiposed Odeo are found in the low 
hills Avest of Redwood and west of Stanford University, l)ut no im- 
portant faunas have been obtained fi*om these exposures. Tlie Chieo 
beds in the vicinity of Pigeon l^oint liave yielded th(‘ following 
species : 

List of Ufiioo, Hupcr (U'davt'tms, fossils front the Httnin (*ruz (fundrnntitr. 

PKLKi’YIMU)A. 

Ustrrti hrrirrrii { ') (3:ibl). 

* Tunoftvn (‘(jiicrnt rirn 
Thohtthontm sninlontinin Mook. 

Rinnn cuhnnitoidcs Slininanl. 

Triijonia cransiann 
Trit/onia Irtina (3al)l). 

GASTROPODA. 

t*('rissohi.r hrcrirostris 
TurritrlUi (K’srtidcntcnsis, lu^w siK‘cii‘s. 

CRCSTAt’EA. 

Arrh(ro[>ns <tnt( inintiis Uatbbim. 



Anatitui tri/oniana (Jnbb. 

Area vancov rcrettsis Meek. 
CuciiUa'ti hturcrsiana Cooper. 
G lycym cris rea tch i i ( (labb ) . 
Inoecranius snhuntlniiis Meek. 
Mactra stantoni, new species. 
Nucula truncata (bibb. 

CiiniJia obli((ua (Jabb. 

Lunatia, new species, 
MnrgaritcUa, new species, a. 



TERTIARY. 

Undifferentiated Eocene . — The diabase dike exposed north of the 
headAvaters of Pescadero Creek has brought up some considerable 
inclusions of impure limestone Avhich, from the fossils found in them, 
appear to be of Eocene age. Obviously the stratigraphic relations of 
this great limestone inclusion are unknoAAm, but the fossils indicate 
its Eocene age and that it probabh" belongs in the loAver part of the 
formation. The folloAving fauna occurs in this limestone: 

List of loircr Eocene fossils fnntt the Santa (Alt:; {(tiatlranyJti 



ECllINOlDEA. 

Citlaris nierriami, iu‘w specie's. 



HRA( IIIOPODA. 

Terehratalia, new species, ni. 'f'erehrat nlinti ttTanensis S(aiit(m. 

Terehraiatia, new s))eeies, //. 

l‘El.E('VPODA. 

Tccien yroavus ArnoUl. Semete yayi, in‘w spiM-ies. 

GASTEROPODA. 



ChJorostoma, new species, c. 
Cylindriics hreris (V) Gabb. 
Fissure! la perrini, new species. 
Hipponyx carpentcriy new species. 
Odostoinia, new species, b. 



IbiteUa. new species, b. 

Patella maieoeusis, new species. 
Th yla codes y ii(‘w Si»eci(‘s, ir. 
Tritonium neicsomi, new si)ecies. 
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OLIGOCENE. 

Prohahle loirer Ollgocchv mndHo)i(\ — This formation is composed 
of medium to eoarse-gi'ained massive brown and buff sandstone, and 
outcrops in a triangular area, the eastern portion of which is at the 
San Lorenzo Liver 4 miles north of the town of Boulder Creek. It 
attains a maximum thickness of at least 2,100 feet, and as the base of 
this section Avas not exposed it is probablv some thicker, The forma- 
tion conformably underlies the San Loi-enzo shale, but its base is un- 
known, unless it is represented by the upper member of the uncon- 
formity exposed immediately soutji of the mouth of Pescadero Creek. 
Xo fossils have been found in the main area of the formation, but 
the outcrop near the mouth of Pescadero Creek has yielded several 
forms, among which are Pecten^ closely aljied to P. sanctcveruzensifi 
Aniold, a fragment of a huge V enerlcardia^ a large Tuvniella^ and 
an echinoderm suggesting Chjpeasfcr, 

San Lorenzo formation. — The San Lorenzo formation, within the 
limits of the Santa Cruz quadrangle, is characteristically of shale 
and line sand. It outcrops in the region north of Ben Lomond 
^Mountain and between the latter and Castle Pock Pidge, its areal dis- 
tribution being controlled by the nortli west-southeast folds which are 
the prominent structural features of this portion of the (Quadrangle. 
The formation attains a maximum thickness of about 2,500 feet on 
Kings Creek. The most abundantly fossiliferous localities are on 
the San Lorenzo Piver, Kings Creek, and Tavo Bai- Creek, and also 
along the south side of the Big Basin. The following fauna has 
l)een obtained from the San Lorenzo in A'arious Quarts of the Santa 
Cruz (piadrangle : 

List of t<(in Lorpnzo, ()U(joc^oo\ fossils from ttu* Santa (Uoiz (/fia<tnua/ir. 

KCMIINOIDKA. 

(Idaris itrannn i, new s|>eciH>;. 



PELErVPODA. 



('ardiam cooperi (iabb, vnr. tonnza- 
iuun, new variety. 

Cardiinn, species, a. 

Led a, new si»eeies, s. 

Litho]dia(ja. si»eeies, a. 

Mallet ia (‘hchalisnisis, new spt‘cii*s. 
Mo(li(}tHs rnezi<tnus Arn(»l<l. 

Malinia, (V) species, a. 

X('a r<r new si>eci(‘s, a. 



X neat (I dalli, new species. 

Tccten perkhanik (ial)b. 

Fecten sanetweruzensis Arnold. 
Fhaeoides, species, a. 

Soien, species, a. 

Teltina albaria Conrad. 

Tctlina ton'tizoeasis, ne^v sj)eeies. 
Teltina, new species, a. 

Yoldia iinpressa Conrad. 



OASTEROPODA. 



Aetirote species, A. 

Arehite(‘toniea lorenzoensis, new 
cies. 

Den tali inn, new species, I, 



DentatUnn suhstriatam Conrad, 
spe- Fasus eorpnientus Conrad. 
Fusns (jeniculns CNairad. 

Fusas hccoxi, new species. 
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Fhsus mnvlivvnu is, now si)ecio«. 
(inlcvus (d'vcniricUH (V) (iabb. 
UdmUivu petrom Con rad. 

Luna t id, new species, L 
xXd t iea orcgon cn sis Con ra d . 
Lirofusus a shir pi, iu‘w sr)ocies. 
tirurotowa, new species, a. 
neuroioHHfy new species, h. 



Rtrurotonia nnrsfwii, new speci<*s. 
nriirotoina pcrissfiIa.roidr.s, new sp<*- 
cies. 

llcitrotoma sancf(r(‘n/ris, ih‘w sp<‘cics. 
Scald, species, A. 

Sigaretus srojHifosus (’onrad. 

Si rcpshlu ra californifa, new species. 
Tureieuld sanctacruzana, new species. 



( EIMI AI.OPODA. 

Atnri<i zirza(‘ Sowerby. 



Tmnfilflonal Olkjoecnc-M locene, — The fine massive sandstones on 
Twobar Creek lying above the typical San Lorenzo (Oligocene) 
shales, but below the Vaqneros (lower ]\Iiocene) sandstone and con- 
glomerate, contain a fauna allied to those of both the beds below and 
the beds above. The fauna, however, appears to l)e more closely re- 
lated to that of the San Lorenzo. Among the species common to the 
latter and to the transitional beds arc‘: (Uirdhnn cooper') (labb, rai\ 
iorenzanum, new variety; Marc'ui orego})eosis Conrad; Tellina loren- 
zonesis, new species; Pectcn sancf(rcni2ens)s Arnold; SoJen, species; 
Y old hi imprcssa Conrad: Slgairfas scopnlosiis C'oni'ad, etc. Those 
(‘oiiimoii to the transitional beds and the Va(pieros (lower ]Sliocene) 
are: Marcia oreffonensi.<f Conrad; Cliiooe (c/.) mafhetrsorii Gabb; 
Pccten hraiuieri Arnold: Thrada trapezoidc^ Conrad; Tritoninm, 
sjx'cies, etc. 

MIOCENE. 

Vaqueros sandstone, — The Vaqneros sandstone of lower Miocene 
age is one of the most important formations of tlie quadrangle. Its 
areal distribution is controlled largely by the nortlnvest-southeast 
structural lines usual in the quadrangle, and the areas covered by it 
therefore consist for the most part of northwest-southeast bands. 

The sandstone varies in texture from fine-grained beds to con- 
glomerate, but are usually medium-grained and generally brown or 
i)utf in color, and vary from soft to extremely hard. The Vaquei’os 
lies conformably above the San Lorenzo formation, and thei e is often 
a gradual change from one formation to the other, with no clear line 
of demarcation between them. But while the San Lorenzo formation 
is made up chiefly of shales and fine-grained, impure sandstones, 
the Vaqueros formation is composed principally of medium and 
coarse-grained sandstones, showing that tlie conditions of deposition 
wei*e different during the two periods. 

The relation of the Vaqueros sandstone to the overlying beds is not 
so clear as are its relations to the underlying strata. There is an im- 
conformity west of a part of the Big Basin area l)etween the diatoma- 
ceous shale (supposed to be ^lonterey) and the underlying San 
Lorenzo formation; the latter formation lies conformably below the 
Vaqueros sandstone. Elsewhere in the quadrangle there is com- 
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monly a nnirk(Ml ditlorence in the dips of the Monterey strata and 
those of the Vaqneros sandstone, and an unconformity is therefore 
])elieved to exist oenorally between the two formations. 

Few localities in the Vaqneros sandstone are fossiliferons, but such 
as are yield an abundant fauna of unmistakalde lower Miocene age. 
As would be expected in a formation composed largely of conglom- 
erates and coarse sandstones, the Vaqnei*os contains a shallow water 
or littoral fauna. 

The following species have been found in tin' Vaqneros formation 
within the Santa Cruz quadrangle : 



r.uAciiiroDA. 

Tvrcln'otuUd {uff,) ffrcidrniitlis I mil. 



rELEcvroDA. 



Area mirrndoula rniinul. 

CaUista, speei(‘S. r. 

Card’nnn vaqncrosrnsis, nmv species. 
C/iioHC tcniblorenEtis Anderson. 
Doshtia couradi (Jnl)!). 

Dosinin HKitticirsonii (inhl). 

Dosinia rf. aiantana Tonrad. 

Doshu(f iiondcrosa (Jray. 

(ill/ej/}neris hnnnirri, ni‘w species. 
Lc(hi eafiiUcHsis, new si>ecies. 

Osfrra titan Conrad, new variety, r. 
Panopca (jcncrosu (ioiild. 



Pcctcfi (nnJcrsoai Arnold. 

Prctcn hranncri Arnold. 

Pcvtca ci^trcltaiiui^ Ciairad 
PcetcH ma<jaoUa Conrad. 

Phacoides ricbthofcni (Tal)b. 

Phacoides aeatni)ieatas Conrad. 

Pinna alamcdensis Yates. 

Psannnohia cdcntnta Oahl), 
t^oten, species, r. 

'J ircta ineziana Conrail. 

Yiddia ^nbmontercifcnsis, now siiecies. 



GASTEROroOA. 



Acta'on, species, r. 

Apasonia farnianinn Cooper. 
Apa.sf^ina santaenizana, new species. 
Conn.s owcniana Anderson. 

'Crciddnta prineep.'^ (’onrad. 

Puma biplieata Cabh. 
dalcrns inornatufi (V) Cabb. 

f/a/corcn/o prod net ns A urassiz. 



Macroip species, r, 

\rrerita callom Conrad. 
OUrdta, species, r. 

Jdios, new species, r. 
Siparrtns sropnJosns c’onrad, 
Tnrritelhi incziana Conrail. 
TnrritcUa ocopana Conrad. 

PISCES. 

Lamna rtarat<t Apissiz. 



sh ((/(\ — As with the previously described Tertiary forma- 
tions, the areal distribution of the Monterey is controlled largely by 
the northwest-southeast structural lines of the region. 

The largest area of Monterey shale on the quadrangle is that think- 
ing the west side of the Santa Cruz llaiige and extending from the 
city of Santa Cruz northwestward for »)0 miles to a point slightly 
north of Pescadero Ci'eek. At the base of the shale through most of 
this region is a body of sandstone, varying in thickness from 50 to 
200 or 300 feel. The maximum thickness of the Monterey for the 
quadrangle is about 2j500 feet, 
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The lorniatioii consists (‘liietly of (liatoinaccous shale, 'with here and 
there intercalated sandstones, ddie diatoniaceons material occurs in 
various gviiden of purity, from the very light shales composed almost 
entirely of diatom skeletons to those containing such largr j)ropor- 
tions of clay and fine sands as to almost oi* quite lo>e their diatoma- 
ceous character. Tn the region northwest of Santa Cruz and in 
many other places in the Coast ranges the ^Monterey shale is ordi- 
narily spoken of as chalk rock." The shale usually weath(‘rs to 
white or buff color, but iinweathered surfaces often pres(‘iit a dark 
gray, drab, or chocolate (‘oloi*. 

The i^aucity of marine invertel)rato fossils in the formation is one 
of its characteristics, although the rather widespread distribution of 
two of its species, Peetcn pcchliaml (Jabb and Area ohhpoana Conrad, 
is important. 

The following species have been found in the ]\Ionter(\v at various 
points throughout tlie quadrangle: 

List of Monlrrcjf, midiUr Mioc('n<\ fossils i)i Hk' Rantu Cruz (jiKulnuiffli'. 

i:(’HIx\OIDEA. 



Cidaris, species, n. 
pf:lecypoua. 



Area ohispoaua Conrad. 

(liiouc }U(ithcic>souU (iahU. 
Corhnhr species, a. 

Diplodoutii {(iff.) firrrirata K(‘eve. 
Macfra uiontcrrifaua, new species. 
Marcia oregouensis Conrad. 

Pcctcii andersoni Arnold. 



I*cvlc}i pcckhaun (JabU. 

Rnude, species, a. 
sniquu, species, c. 

TcUiua cougesta ('oiirad. 

V< ucricardia luoutcrrgana, ikav spe- 
cies. 

YoJdia iiHin'cssa (\>nrad. 



(iASTEROPODA. 

IIa)uinni petrosa Conrad. 



Santa Margarita formatknr — The region of Scott Valley north of 
Santa Cruz is ocenj^ied by a formation showing some veiy distinctive 
characteristics. The base of this formation, which in places rests 
uncon formably on the ^lonterey, consists of about 200 feet of coarse. 
Avhite, incoherent sand with bedded conglomerates near the bottom. 
Above the white sand is a thickness of about 100 feet of fine, thin- 
bedded, rather hard shale, wdiich in the Scott Valley region lies nearly 
horizontal. 

Few fo.ssils have been found in either the sandstone or shale of 
this formation, but the lithologic similarity of the beds to those of 
the Santa Margarita formation of the Salinas Valley, together with 
the identity of those species of fossils which have been obtained from 
the Santa Margarita in the Santa Cruz region, has led to the corre- 
lation of the latter with the typical Santa Margarita farther south. 
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'Ilie following t^pecies have been fouiul in the Santa Margarita for- 
mation within the (puulrangle: 

List of i<anta Munjaritn, upiwr Mioccuc, fossils from ihi‘ iStania Cruz quudntiigle, 

ECHINOIDKA. 

Astroilaiisis antiscUi Conrad. 

OPHIUKOIDEA. 

Ami>liiura sanctuvniris Arnold, 

PELECYPODA. 

Pevtcn cnissicanlo Conrad. 



TRANSITIONAL MIOCENE-PLIOCENE. 

P}(rishna formation , — A huge portion of the Santa Crnz quad- 
rangle is oeeu])ied by an apparently continuous series of sediments 
composed of heavy conglomerates, sandstones, breccias, impure soft 
mud shales, and Avhite diatoinaceous shale like the JMonterey shale. 
The formation as here define<l attains a maximum thickness of be- 
between 5,000 and 8,000 feet, and includes a thick mass of sediments 
representing upper Miocene and much of Pliocene time. They appear 
to be conformable, and no area Avas found where they could be con- 
veniently subdivided. 

The Purisima beds lie unconformablA" upon the Vaqueros sand- 
stone and are usually unconformable above the ^lonterey sliale: up- 
ward they grade into beds having a fauna similar to that of the 
Merced formation. The upper limit of the Purisima may be defined 
as the base of the ^Merced, as exposed in the type section of ilerced 
on Seven-mile Beach south of San P^rancisco and north of the Santa 
Cruz quadrangle. 

Overlying the Pliocene basalt in the region south and southwest of 
Stanford ITiiversity are .some fossiliferous beds which have been 
mapped with the Purisima but which are probably older than any 
of the Purisima in the type region. 

The fauna yielded by these beds, which are believed to be the 
e(iuivalent of what ilerriam has called the “ Contra Co.sta County 
Pliocene," is as follows: 



List nf fossils from Ihc lou'vr }mrt of the Upper Miocene of the l^anta Cruz 

<t uodmuiftr. 

PELECYPODA. 



. I /•(•(/ (c/.) ohispoami C'onnul. 

1/7V/ (sfnolis ('onnid. 

Chione ief.) trmbhn'cnsis Aiulorsoii. 
<dii(m(' matlieicsonii (iabb. 
nosinio mathcicsonii GalU). 

Dosinia pondrrosa Gray. 

Lrdu tnphira Dali. 

P(iuopca gcnerosa Goiikl. 

Phacoidcs acutilincutus Conrad. 



Pi'idnf nndrrsoui Arnold. 

Periplomu sanrtavnnds, new .specie's. 
Sa.ridomus {rf.) (jibbosus (iabb. 
i^olcn sicorius (ion Id. 
t<pisula {ef.) enliforniisi Conrad. 
Tapes (cf.) stalepi (iabb. 

Yoldia supramoniercyensis, new spe- 
cies. 
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(JASTKUOl’ODA. 

Af/(isoHi(t IcvniUunuh ronpoi". \I('<nit(ibi'inn(s (rf.) hinwrulof n.s Dali. 

/•’/.s‘.sv/ /*/(/( V/. sp(vit‘S. (/. ,\(tlira (r/.) ocoifinm (Vuirad. 

I'u.sus ,st(f nfort/nisis, now siKvios. Trovhitu vostclhihi (Nmrad, 

(,‘iilcni.s iiiftrnatns (iabh. 



A scM'ond fossili 1‘oroiis horizon, holievod lo he .somewlnd yoim^rer 
tlnui the last, is r(‘pn'M‘iited hy the fauna found iu Peseadero Ci’eek 
near the niouth of Jones (luleh and on the Ilalliday raiu‘1] near 
Portola. The fauna fioin the middle part of the foianation is as 
follows : 



Lii<f of fossils from IIk' lon-<'r itorlioif of thr f^itrisimn formal Ion. 
PELEevrODA. 



\rra canal is ('mirad. 

Area Irilinnila (’onrail. 

Card him merkianam (Jaljb. 

Cliitmr {aff.) fjnidia Drodorii) and 
Sowerby. 

Clidiopliora pnnvlala C’oiirad. 
Cnjploma oralis Conrad. 

Uosinia ponilvrosa (Jray. 

Macoma nasnia (’onrad. 

Macira alharia Conrad. 

Xariila (Acila) caslrcnsii^ lUnda. 
CamtiKV (jcncrosu Gonid. 



I'ccivn lif'ah ifi Arnold. 

Cndvn on’cni Arnold. 
lU'clni pii risimarnsis Arnold. 

Peeh n irallsi Arnold. 

Phacoidcs arnlilincal as ('onra<l. 
Pliaroidcs nnllalli (’onrad, var. aiili 
cedens Arnold. 

Solcn sicarias (Jonld. 

7'apcs slalcf/i (Jabb. 

Tcllinaj new si»(‘ei(‘s. a. 
rp////.s* in rlcnuis Gabb. 



(JASTEUOPODA. 



Chtorikstoma sloahmi Dali, var. lalion- 
danisis, new variety. 

('ll rifsodttm as imp< rial is Dali. 
i'll ri/sodomas (aff.) Ural as ^lai’tyn. 
('ll rtf sodom as slaaloni, new speeies. 
('rapid ala princt'fis (’onra<l. 

J'asas porlolarnsis, new species. 
Lanalia Inrisii (loald. 

\assa calif orniana (.’onrad. 



Xalica claasa l»rod<MMp and Sowerby. 
X('plaani {aff.) Itamcrosa (Jabb. 
Olinlla inlorla (’arpentei*. 

(Uirclla pidroana (’onrad. 

Idcaroloma, si)eei<‘s, a. 

Sola riclla (aff.) pera mahil is C’arixMitin*. 
Thais crispala (^’lieinnitz. 

Tonialina cah'iicUa Gould. 

Triloniam, s|)eeies, a. 



The uj)p(‘r part of the Purisiina formation usually consists of tine 
soft sandstone with harder calcareous and often fossiliferoiis Iteds 
intercalated. Tlu‘se up])er beds ;ire tyihcally exposed in the siai clitls 
in the vicinity of Purisiina and south to the mouth of Pescadcu'o 
(krek, in the r(‘i»’ion immediately east of Point Ano Xnevo and in the 
reiiion east of Santa Cruz. 

The following' fossils occiii* in the iipi)er jiortion of the Purisiina 
fonnation : 



LisI of fossils from I Ik' tipper porlioa of Ihc J*a risima formaiion, Santa Craz 

ijaad ranijtr. 



ECHIXOIDEA. 

Aslrodapsis, new species, p. 
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PELECYPODA. 



Av('(t ran (ills (Nmrad. 

Area trUhicata (\mnid. 

CanUtint iiicclciaiuuit (Jabb. 
Ci\t/iitomi/(i oralis (’onrad. 

Lcda iaphrUi Dali. 

Murom a nasal a ('on rad. 

Martra alharia ('onrad. 

Modiolus dirrrlKS Dali. 

Mocrrlla salmonra Carpenter. 
Xurula (Ari/a) <‘ast rcusis Ilind^??. 
Tanonuja, speeies, a. ^ 

PanoiKd (jrnrrosa, Gould. 

PirU n hmtlri/i Arnold. 

Pr(dni liaslatus Sowei'by. 

Prctrn jiarisimacnsis Arnold. 



Prrirn naff(nd Arnold. 

Ph a CO ides annul a las Ueeve. 
Pharoidcs nuftaili t'onrad. 
l!^a.ridom us (/ihhosns (tabb. 
*SV///.;o/7Kr>-a.s' {lajaroan us C'onrad.. 
t^iilhjua (cf.) lurida ('oiirad. 
l^Ufqun (rf.) jiatula Dixon. 
^pisula (r/.) sisquocensis Arnold. 
Tapes stalcpi Gabl). 

Tapes tenerrhna (’arpenter. 
Tellina (affO eongesla Com*ad. 
Thraeia trapezoides Conrad. 

Void la eooperi ( iabb. 

Yoldia {affO seissurata Dali. 
Zirphaa ijabbi Try on. 



CIASIEROPODA. 



Adin('t(' (fnirllior Cai’penter. 
jlsliiris riehthofi'ni (iabb. 

Path iftoma rarpenierlana Gabb, var. 

frrnandoana Arnold. 

Hit Hum as pc rum Gabb. 

Boreotroplion pariTriis Dali. 
Caurellarla, si»eeies, a. 

Chrpsodomus stanfonl, new speeies. 
('hrpsodomus fabuhitus IJaird. 
Prepldula priueeps C'onrad. 

Crepiduhi narirelloidt s Nuttall. 

Driilia {aff,) (jrariosana Arnold. 
Galerus inornalus Gabb. 



Ia plot Infra paueieostafa Dali. 

Luuafia leicisil Gould. 

Mloidclona ornjfmensis Dali. 

Xassa ealiforniana ('onrad. 

Xassa {(iff.) fni'pinffuis Hinds. 

Xaiiea ehiusa Droderip and So^^erby. 
Xererita nvlieziana I'etit. 

OUrella iniorfa Carpenter. 

Olirella in'droaua Conrad. 

Priene parifir<i iRill. 

i^erpulorbis s(tuami(/rrus ( 'arp{‘iiter. 

l:<l(farrtus drhilis Goidd. 

\'olnta, new species, a. 



PLIOCENE. 



Jlerrcd formafhnn — The oNIereeJ foriiialioiL so reiiiarkably devel- 
oped at Seveiiinile Beaeh, south of Lake Alerced, only a few miles 
north of the Santa Cniz <}uadi-am>-le, is ])arely represented on the 
latter. Certain limited fossiliferous outeroj)S. however, yield a fauna 
similar to that of the typical Merced and have therefore been corre- 
lated with it. The most im])ortant of these localities are just south of 
the mouth of Aho Xiu‘Vo CAvek, neai* Felt Lake, and in the sea clitfs 
hetAveen Santa Cruz and Capitola. The folloAvin^i>* s]>ecies of fossils 
haAa‘ been found in tin' Merced outcroi)s alx)AT" indicated : 



List of Mern d {uppi'r lotion n< ) fossils from 11k Sanfa ('rur (juadran<fl(\ 

KCHTXOIDEA. 

Sriiti ila interliiK (ltd Simpson. 

PELECYPODA. 



Area ranalis ('onrad. 

Area trilineata Gabl>. 

(\irdium merli'ianum (labb. 
Chlone, species, A. 

Crifpionuja rallforniea Conrad. 
Maroma nasuta C'onrad. 
Mactra albaria Conrad. 



]lo(liolus din'rtus Dali. 
Xiieula rasirensis Hinds. 
Perirn lal iaurit us ('onrad. 
Kiliifua patula Dixon. 

^ol< n sirarius Gould. 

Tapes shileyi Gabb. 
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FrcsJ}-wati y PHorenc-Pleifitocene . — During nl lenst a j^ortion ol’ tlie 
liiiio tliat thc gi-av(‘Js, sands, and limn* sodiinoiits of the iNIcMVcMl winv 
being dejjosited in the oc(‘an, somewhat similar sediments w(‘i’e l)eing 
laid down in great fresh-water lakes on tlie opposite side of the 
Coast l\ange. These fresh-water deposits are now ex]X)sed in a nar- 
row band which extends from tlie region of the Crystal S})rings Lakes 
along tlie eastern side of a main ridge bordering the Santa Clara 
Valley on the west. Fresh-water fossils have been found witliin this 
formation at several points. Among these are the following: 

List of Ercsii-icdtvr Plioccnc-Ptcisiovcuc fossils from the Sdnld Pnn (imulrdmjlc, 

AiKtdoniu inihUimctCHsis Loa. Palinicstriun, species, a. 

AmdiroUi, species, n. Pdludvstrlmi. species, 6. 

Amnicold, species, b. 



ddie Quaternary in the Santa Crnz quadrangle was a period of 
intermittent uplift and d(‘]3ression. The record of the changes that 
have taken place during it are found in the wavc^-cnt and stream 
terraces and the marine and fresh- water ^leposits which occur in 
ditferent jjarts of the (piadrangle. With the exeaqition of some mam- 
mal bones found in the stream gravels on the Santa Clara side of th(' 
main range, the most important fossiliferous deposits ai*e on the 
raised terraces along the coast. Two localities have yielded a con- 
siderabl(‘ fauna, these Inniig the raised terraces at Ano Nuevo Point 
and neai* tlie light-house at Santa Crnz. The following fossils have 
been found in the Pleistocene deposits above mentioned: 

List of Plcistoccnv fossils from the ISdald ('ruz Quddrdiujli', 
PKCECYPODA. 

Mdvomd iidstitn ('nnrad. RnixUdrid himeUifera CimvAd, 

Pectrn ( ffiiiniies) (jiyudteus (iray. Sd.ridom tis f/rdcilis (Jonld. 

PhohuUded peditu Conrad. /Arplord pdhbi Tryon. 



(JASTEROPOI)A. 



Asli/ris rieht hofeni (Jabh. 

Ch ri/sodonnis stdntoni, im*w sikhmcs. 
Vrepiddtd princeps Conrad. 
iJttorind, si)eci(‘s. 

Liiudtia teirisii (Jould. 

\ld)'(/{iritd pupitld Could. 

Xdssd edliforuiddd Conrad. 



Xdssd nu'.idicd (Jonhl. 

Xdssd prrpinfjdis Hinds. 
Otirelid bipU('dtd Sow(*rby. 
Olirelld in tort d ( ’arp<Mit(*r. 
Otirelid pedrodud Coni'ad. 

'I hdis nstridd Could. 

'Phil is trdneosddd, now sp(‘cics. 



QUATERNARY. 



gasti:ropoda. 



Amphissif (‘orrnifdtd lieevo. 
Asltjris (jdusdpdta Gould. 
Held fidieuld Could. 

Bit Hum filosum Gould. 
Bittium ruijdUun Conrad. 



Cdlliostomd cosidtnm ^lartyn. 
Colnmbi'Ud, specie's, u. 
i'nsus Idteopirtds Dali. 

Isdins. species, d. 

Man git id. species, a. 
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C’arpeiitor. 

]f(tru(iri((i puinlln (Joiild. 

\(iss<( nmnlicd <Joiikl. 

\(t.ssd /n rpiHj/iiis Hniids. 

\dtird vl(nis<! i;rod(M*ip and Soworby. 
Orhu hra iiitrrfossd ('arpiMiter. 
i)chi( hr(i Un'ida M idiUoidorf. 

OriiH hnt lurida, var. asprra r>aird. 
OriiK hra lurida, var. caticcWud I’bil- 
ipia. 

DESCRIPTIONS < 



Oridvbnf luriild, var. nuuuhi L’ar])en- 
tor. 

OciiK’hrd pcritd Hinds. 

Od(tst(Hd)d miciformis Carpnitor. 
Oilostomid nuriforinis, var. ((rvlhnia 
( 'ariJontor. 

I*hds}d ncUd vomiAa (onild. 
i^pirofjluplids Wdilld ^Torcli. 

'I'hdis rdddlivdJdt ds Diiolos. 

5* NEW SPECIES. 



The following are the new species described: 



( 'r<‘tar(M)us siK‘ci(‘S. 

P(‘I(‘cypo(Ia. 

Mdvtrd stddtifdK now si>ecies. 
(iast(‘i‘np« Mia. 

Tun'UcUd pcscddcroidsis, new 
sp(M*i(‘s. 

EoceiK' si>('oi(‘s. 

KcIiin«n(U‘a. 

('idaris inirridmi, new species. 
r(‘l<rypoda. 

Sruirld (/di/i, li(‘W Sp(*cios. 

( Jast(‘rop<M!a. 

Triton idid m irsomi, n<‘w species. 
/Ii/ijn)}n/.r rd rprii tcri, ik‘W species. 
f*<(t(ttd did (runsis, new s])ecies. 
Fis.sdrvlld [d rridi^ new species. 
San Lnr(‘nz<> (( Hipicene) si»(*ci< s. 
E('liinnid(*a. 

(dddris ttrdddrri, new specie's. 
PeleM-y poda. 

\drdld (Arild) ddlli, new sp(‘ri<^s. 
Mdth lid Hk tidlixnrsis, mnv spe- 
cie's. 

('drdiiim <oufdri Eal)l», var. lon n- 
.zddddi. new variety. 

TiUidd lorcd.zoid.sis, new siK'cii's. 
( Jasterope xla. 

TIcdroiodtd dnrsonii, n<‘w sjKM'ie*s. 
Th d rfdnmd pvrirssnld.roidcs, new 
S'pevie's. 

Tl< nrotoidd sd dctdi-niris, new sp<'- 
cie'S. 

i<( n p.sid d rd cdtifornird, n<‘W spe'- 
ci<*s. 

Fdsds lir<-o.ri, ni'w si>eci('S. 

Tdsds stUd Uivruris. lU'w sp(*cies. 
J/irnfdsds c.s7//c/y/, new speeaes. 
Tdrrhdld stnildvrdZd dd, new si>e- 
cies. 



Art'll it( (don i(‘d ttn'cnzorddis, new 
species. 

\’a<]iu*ros (Lower Miocene) species. 
Pelecypoda. 

Lt tid rdhillnrsis, iu*w species. 

Yohlid .sdbdiodlcrvucdsis, new spe- 
cie's. 

(It IK'ifdirris brdddcri, ne^w si)ccies. 

Cdrdidid {I'rdrhiivdrtUddi) rtnido 
ro.sv//.s‘/.s’, ne'w spee-ies. 

( iasle'reejtoda. 

^{(/ttsftdid .sddtdrnizdddy new si»e- 

eae'S. 

^lemlere'.v (.Mielelle .Alieeceiie) spe'cies. 
l*e'Iee*ype)ela. 

\ t dcrit'imUtt idodtrrriid dd, ne*w 
SI »eM*ie“S. 

J/f/e7re/ modfrrri/ti d<{, new spe'cie's. 

E]»pe'r .AlieKM'iu' si>ecies. 

Pe'le'e-ypeeela. 

Ytddid ,sdprddiodt('n tft'dsis, new 
spe'cie's. 

Tt'riplttdid sd drftrrrdris, new spe‘- 
e*ies. 

(kiste're)p(Mla. 

I'd.sds ( Trisrofdsds/) isfti dfortlcd- 
.v/.s\ ne'W sjievie'S. 

\tfd.st/did .stddfordcdsi.s, ne'W sp<‘- 
('ie'S. 

1‘iirisiina and Me're-e'd (E|»pe'r Mie)ce‘iie 
and l’li(M-ene) si>ee*ies. 

( !ast(*rop(Mla. 

Fdsd.s { ft drcidofd.'<d.s ) porlotdvn- 
.S-/N, new spe'cies. 

i’b rusodomits stdditjdi, ne'\\' sj)e- 
cie'S. 

T/idis i rddvosddd , new s]>ecies. 

(litornsiodid stddhmi Dail, var. 
labonddcnsis, new variety. 
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rKKTA(’Kors sri:( ii:s. 



PELECYPODA. 

Genus MACTRA Linnaeus. 

MACTRA STANTONI. new species. 



XXXI, (itj:. 

Dr,^n‘ij>ti())i . — Sliell nvernirina’ from 10 (o 50 mm. in lemrlli, siil)- 
ti’iii'onal ill outline, nllitmle aliout live-se\'eiilliH of leniilln eijuivalve, 
0 (|uil:i(ei‘;tl, llu‘ Iieaks located midway the sludl, moderately thin. 
modei‘at(‘ly convex. Anteiaor mai*i»'in only very slightly d(‘|)i*e.ssed 
in front of beaks; (juite evenly Imt somewhat acutely rounded in 
front: base evenly ronmled : post(‘rior mai’<>in slojiino* straight back 
from iimbones: posterior extremity not (jiiite as attimuato as antc'rior: 
a faint sn^*i»'e.stion of an an^le or carina extends fi‘om the beak to the 
posterioi’ extremity. Surfa(*e sculptured Iiy numerous small but 
sharjily defined (jiiite rei>:ulai“ concentric i*idu:es, separated by inter- 
s])aees somewhat narrower than the latter, also by fine incnunental 
lines which aj^jiear more i)i-ominent wluu’e th(‘ concentric rido(‘s are 
obsolete. Ilin^'e only moderately strono% umbonal ])it small; lateral 
teeth hii>’h and thin, extending’ above the adjacent mari>’ins of the 
.shell. Interior unknown. 

J — Length (restored), 50 mm.; latitude. mm.; 

diametei* (1 valve), VI mm.; umlional angle about 

— This s])ecies is quite unlike any othei* found in the Cre- 
taceous of the west coast. Distoiled specimens, however, n'semble 
(‘onradiiUka (labb, owing to the peculiar a])peai*anc(‘ of the 
comamtric ribs. Xumerous specimens of M. oc<*ur in the 

sandstone at locality Xo. 2T, north of Pigeon Point. wh(‘re most of 
tlie individuals are more or less distorted. The sj^ecimen figui*ed 
is the best of tho.se collected. 

Xamed in honor of Dr. Timothy W. Stanton, chief ])a](‘ontologist, 
United States Geological Survey. 

Tj/j)<\ — Cat. Xb). oiOOl, U.S;X".M.. 1 mile north of Pigeon Point, 
locality X"o. 27. 

Jlotkon. — Chico formation, iqq^er Ci*etaceons. 

Lo(‘(tUiiL — Santa Cniz (juadrangle, San ^lateo County, locality 
Xb). 27. (Arnold.) 
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GASTEROPODA. 

Genus TURRITELLA Eamarck 
TURRITELLA PESCADEROENSIS, new species. 

Plate XXXI, ti- 7. ‘ 

psiif). Tim'ltcUa h(tffwo}u Ashlf:y (imt (lAiin), Xeuceiie Santa Piaiz Mts., 
Pro(*. <’alif. A(*ad. Sri., Srr. 2, \\ p. 21)1). 

J pf}on , — Shell (‘lonoaio, (‘oiiicnl, large, often attaining- a tliain- 
et(*r of ov(‘r 2o niin.: apex a<‘ut(\ ^^^)orls at least 10. Oat to e(tnv(‘x 
alK)v<‘, coiiviYx l)(‘low, (‘X(‘avated at has(‘; lh(‘i*e are 4 proiniinnit, siih- 
(‘(|nal, strong, s(}uai*ish. often inoiv' or less nodose r(‘Volving ril)s sep- 
arated hy eonrave-hottoiiKHl. ehannel(Ml int(‘rspaees (Mjnal to oi* nai‘- 
row(‘r than tlu‘ rihs; tli(‘ 2 lowia* rihs ar<‘ usually slightly larger 
than tli(‘ 2 iipp(‘r: in addition to the 4 inajoi* rihs tluu'i' are 2 sutural 
ril)^, l(‘ss proinineut and more iM^uiuhal than tin* others, one on each 
side of th(* siitiii'e and close to it, and soundiines an inteivalat(Ml r<‘- 
volving rais(‘d liiu' in one oi’ inoiv of the inters])aces ; line incremental 
lines ai*(‘ visil)h‘ in som(‘ speidmens; has<' spirally striati‘: a]>erture 
sul)qnadrat(‘. 

I)hiH‘n.stous. — Tiength (I’estorinl ) , about 110 mm.; latitud(^ 25 mm.; 
apical angle. 14®. 

— A (M)mparison of this robust spin-ies with some specimens of 
T. rhfiUH'tisis (Jabb from Pentz. I>utt(^ County, mau* the t vpe-locality 
of tlu‘ latter, reveals the following ditlerencc^s : T. pr^vadi^roen^h is 

larger, I'elatividy bi‘oad(‘r { 7\ rhirix nsfs has a deflection of 11® to 
12 A • b‘i^^ much less pronounced basal (excavation, has much stronger 
and mor(‘ nearly ecpial and closer spaced revolving ril)s, wliich are 
usualh^ inor(‘ I’ugosce and has more prominent sutural ril:>lets. Speci- 
mens, which ai'c believed to be a vari(4y of T. c///cnc)es7*,s% from the 
Chico formation of the Santa Ana Mountains, Orange County, more 
closed}" reseinbl(‘ T. p<\s('(Klerocit,sis than the typical form, Ixdng almost 
equal to the forimu' in size and relative width, l)ut showing the sculp- 
ture characteristics of th(^ typical T. c/z/coc^es/.s. XauKMl for the town 
of Pescadero, man* which is the tv])e-localit v. 

Type. — lin})e]*f(‘ct specimen showing 8 large whorls, L. S. J. U., No. 
0l)i). (Locality No. 27 A.) 

Ilonzon, — Chico formation, upper (h'etaceous. 

Loru(hff (,^. — Santa Cruz quadrangle, San Mateo County, locality 
No. 27 A, about 2] mih‘s nortli of Polsa l^oint, in transition sandstone 
aiul conglomerate layers I)ctween th(‘ thin-lxalded sandstones Ixdow 
and the hea v} -bedd(Ml coarse (‘onglomerate above. (G. II. Ashley, 
J. i\I. Hyde, 4. F. Newsom, It. Arnold.) 



NO. 1017. 



a 7 !; ii ' ri;i:rAci:or» axp ri-:irriAitv i'ossjls- ai:xoi.i>. 859 



i:«M ' 10 X 10 snocnos. 

ECHINOIDEA. 

Genus CIDARIS Leske. 

CIDARIS MERRJAMI. new species. 

nal(‘ XXXI 1 , li- s. 

De.^crf pt fO }} . — Spines sulH*irenlni‘ in (Toss-s(h* 1 ion, ns nnicli ns -1 inni. 
in dinnuHei’ nml probably over 40 nnn. in bnia'tb, lnp(‘rino' very 
sli<»4illy: sni*fne(‘ seulptni'ed by 1^> oi* 14 })i*oininent, nni'row, no(los(\ 
ridge-like, longiludinnl ribs sepni’nt(*d ))v nnn*ow, diH'ply in(‘i-ed 
gi'ooves; the nodes nr(‘ well dtdiiKMl, (‘sp(M‘inlly in tlu^ yonng«'r stng(‘s 
of growth, niid nr(‘ siibelliptienl in eross-s(‘rtion, tlnhr longer axis 
being parallel with th(‘ axis of tlie sjiine. T(‘st unknown. 

Dhnensioni^, — The long('st fragment obtained was ovi‘r 'JO inin. in 
longitude, the maximum dianuder 4.5 mm. 

— Th(‘ test of this sp{‘ci(‘s is unknown, but tlu‘ abnndanee and 
well mark(‘d eharaetcn’isties ot the fi*agmenls of tlu' spines has been 
deemed of enongli inipoi4am*e to justify a sj)e(‘ifi(‘ name. Seven 
speeimens have been obtained at th(‘ type locality, ('aeh sliowing the 
ehai'acters des(‘ribed aboV(‘. 

Named in honor of Dr. John (^harles Meri’iam, professor of jiale- 
ontology at the University of Califoiaiia. 

Dr. Hilbert Lyman Clai*k, who kindly examined tlu‘ type and other 
specimens of (Ji(hn‘J.s inerr’nnui new specie's, UJA/r/.v hiunntrr}. new 
species, from the Oligocene (se<‘ p. otie), and speeaes, e/, from 

the middle ]Mi()eene (see p. *)51), writes as follows concerning the rela- 
tionships of the various forms: 

The wax east [Cidaris snecios, cl is a S]»ine of a true Ciihiri.s and very imK*h 
like many spines of soni(‘ individuals of the speeie^s of (Uihiris eoininon on the 
west coast of T.ower (California, ^lexicMs and (Central Aineri<*a, tJtoiiarsii. T 
do not think it shows a sinixle featim‘ hy which it can l>e (list inixnished from 
thouiirsii. If it is not tJtoitarsii, it is certainly from the ancestor of that species. 

The (hh(‘r specimens [Cithiris nicrriann, mnv species j all appivir to hehm^ to 
one si)eeies, except possibly one fra.itment. Tp;it jiiece iniitht possiblij have 
conn* from (jnite a difterent species. I am very .uiad to s(m* this material of 
mrrriaun, for it satisfi(‘s me tliat the spe('i(‘s mnst hav(‘ Ikmmi alli(‘d to. if not 
identical with, Tnlitvldttri.s perpjera (’lark ((’idai’ida'. inuT, i). pi. vi, li.es. 
1-2: pi. VII. ties. 1-4), the only other livine littoral Cidarid known from north 
of Panama (other, I mean, than thomirsU) . So yoni* niatcanal shows that the 
ancestors of both ihauuysii and prrifh.ra liv(‘d in tin* Tertiary, in (’alifornia. 
I think th(‘ other s]>ine [Citlaris hnitnirri, n<‘w sp(‘ciesl, « * * which I said 

was like (/oa/o<-/</r/n’.s-, is almost snrely a third speci(‘s. 

Type . — Imperfect spine. Cat. No. Kk^IoS, U.S.N.^T. 

Ilorizo)i . — ^Martinez formation. low(‘r Kocene. 

LocaVdles . — Santa Cruz quadrangle, San Mateo County, locality 
No. 25, ridge betw(‘en headwat<'rs of San Lorenzo Rivei* and IVscadero 
Creek. (H. S. Gay, IL Arnold.) 
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PELECYPODA. 

Genus SEMELE Schumacher. 

SEMELE GAYI, new species. 

Plate XXXII, fit;. 5. 

De.^fvJptioiu — Shell avera«iiig about 11 miii. in latitude, subquad- 
rate in outline, quite a little longer than wide, moderately inflated, 
rather thin, inequilateral, subequivahe. Beaks not prominent, turned 
slightly forwai'd, situated about three-fifths length of shell from an- 
terior end. Posterior margin slightly cMirved, slojiing oh rapidly 
toward anterioi* extremity, Avhieh is subangular and situated about 
one-third height of shidl from the base; posterior fold very faint; 
anterior dorsal margin slightly de])ress(‘d; antcudor extremity moi*e 
evenly and less sharjhy rounded than {)Osterior: base (uamly areuate. 
Surface sculptun‘d by numerous regular, fine, shar]> concentric 
ridges, each with abrupt side toward th(‘ beak, the opposite side slop- 
ing, and each appearing to ovtudap its |nvd(M‘essor : in the larger 
sp(‘cimens one or more well defim‘d coiK^entric grooves are sometimes 
found near the })(‘rij)h(U‘v. Interior showing wcdl defined mantel im- 
l)ression paralhd with margin and about one-sixth height of shell 
away from it; interioi* also coai’sely radially gi‘ooved. 

Dimen^^ioHs . — Of iniperlVct idght valvt* (tvj)e), i*estored; length, 
17 mm.; latitude, 14 mm.; diamettu* of single valve, mm. 

This species is apparently nearc'sf rcdated to 8. vnhropkta 
Dali (recent range, Washington to iNbvxico) of any of the living 
forms. It may l)e distinguished from the lattcu* by its smaller size, 
finer and moiv regiilai* c‘oncentric ribs, and hu‘k of any external radi- 
ating scidjjture. AVith the ex(‘e[)tion of X, 8, is 

more abruptly truncated posteriorly than any othei* member of the 
genus on the wi‘st (*oast. 

Xanied in honor of ]\Ir. Harold S. Gay, Avho first discovered the 
locality from which this species and its interesting associated fauna 
come. 

Type. — Imperfect right vah^. Cat. Xo. 107)485, U.S.X.M. 

Lo(‘(iUty. — Santa Cruz (juadrangle, San Mateo County, locality Xo. 
25, betweim h(‘ad waters of San Lorenzo Piv(‘r and Pescadei'o Creek. 
(11. S. Gay, P. Arnold.) 

GASTEROPODA. 

Genus TRITONIUM Link. 

TRITONTUM NEWSOMI, new species. 

Plate XXXII, a- 0. 

Description. — Shell averaging about 18 mm. in altitude, subquad- 
rate in outline; spire elevated, apex acute; whorls 5 or moi*e, the 
the two u])per minute; the othcu’s i*ounded and sculptui'ed by 4 re- 
volving and about 14 narrow, ridge-like axial costie, the intersections 
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of the two systoins [)i‘ 0 (lnein<^’ a sli^-]illy nodose-cinieelhite ;i])pein*inu‘(‘ ; 
vni‘ice.s to n yolutioii; proiniiieiit, i-oiuulech not ivllexed; suture ap- 
pressed, slightly wiiyy. 

Dimensions , — Of ini[)erfeet speciiiieio length, 17 min.; hititude, 
l;> mm.; length of body whorl, 10 mm.; ujiienl anglej 7iY, 

Xofes , — Owing to the poor state of pres(‘rvalion of ihe type of this 
sp(‘(‘ies, which ha})pens to b(‘ the only one so far Found, it is impos- 
sil)le to diagnose the chai'acteristics of the ajicrture, lips, and d(‘tails 
of s(*ul])tui‘e. It b(dongs to the same general gi'onp as 7\ calif oniirunf 
Oabb" from the T(‘jon Formation, upper Eo(*ene, I)ut is rcdativcdy 
much wider and has much strongei* but less nniiKU'oiis I’eyolying and 
axial costic than the latter. The varices appeal* to be continuous on 
adjacent whorls in T, neirsomi ratlier than more or less irregularly 
disposed, as in 7\ calif ornic am . 

Named in honor of l)i*. John Flesher NeAvsom, j)rof(*ssor oF mining 
and metallurgy in Stanford Uniyersily. 

Tjjpe , — An im])erfect speeiinen, lacking apex and canal. Cat. No. 
l(;543(b U.S.N.M. 

Ilori^con, — Mai'tinez (?) formation, lowei* Koceiu'. 

Localitij , — Santa Cruz (jiiadrangle, San Mateo County, locality No. 
ridge b(J,ween headwaters of San Lorcuizo Kivei* and Pescadero 
Creek. (E. Arnold.) 

Genus HIPPONYX De France. 

HIPPONYX CARPENTER!, new species. 

Plate XXXII, Ua. 

Description . — Shell avei*aging only 11 mm. in longitude, tumid, 
with elongate oval base; apex distinct, small, curved slightly to right, 
situated almost directly above posterior extremity of base: profile 
fi*om apex to anterioi* extremity of base is slightly but regularly 
bowed upward; pi'ofile from a]X‘x to posterior exti*emity of l)ase is 
straight or bowed slightly inward. Surface sculptured by numerous 
regular, lounded, radiating ridges separated by narrow in(*ised inter- 
s}){ices and by less pi*ominent, wider, less regular, imbri(*ating con- 
centric lamellm; the radiating ridges are di^"aricate along a median 
line from anterior to j)ostei*ior extremities: in some instances the in- 
cremental sculpture simply gives tho radiating ridges a granulose ap- 
p(‘arance. Interioi* unknown. 

Dimensions. — Length, 11 mm.; latitude (restored), i) mm.; altitude, 
4 mm. 

Xotes . — This beautiful little shell is quite closely allied to the living 
Ilipponiix taniens Carpentei-, but may be distinguished from th(‘ lat- 
ter by its relatively nan*ower base, less prominent apex, and by its 
i*adiating ribs, which are ecpial instead of alternating large and small. 

«Pal. c’al., II, p. 154, pi. XXVI, :ia. 
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Named in honor of the late Dr. P. P. Carpenter, widely known in 
relation to his work on West American conchology, who named two 
west coast species of this oenns. 

Tf/pe. — Slightly imperfect specimen. Cat. Xo. 105433, U.S.N.M. 

Horizon. — 51ai‘tinez (0 formation, loAver Eocene. 

Lov(dlfles. — Santa Cruz quadrangle, San Alateo County, locality 
Xo. 25, ridge hetwemi headwaters of San Lorenzo Piver and Pesca- 
dero Creek. (H. S. Cay, R. Arnold.) 

Genus PATELLA Linnaeus. 

PATELLA MATEOENSIS, new species. 

Plate XXX 1 1, fig. 7. 

Des^rrlffion . — Shell averaging about 7.5 mm. in longitude, conical, 
with subellij^tical bascq very sliglitly narrowed in front; beak acute, 
slightly anterior; prolile from beak to I)oth extremities slightly convex 
U])ward ; margin wavy to seri*at<‘. Surface sculptured by numerous 
fine, more oi’ lt‘ss irregidar lines of growth and about 22 narrow, 
]‘idge-iike radiating ribs separated l>y wide flat-bottomed interspaces 
in whi(*h are often int(*rcalated one nr more minor riblets. 

Dimensions.- Length, 7.5 mm.; latitude, 5.4 mm.; altitude, 2 mm. 

Notes. — This s]>e(ues is similar in general outline to Patella^ new 
s])ecies, but a series of over tAventy spiviniens of tlu^ two shoAV no 
intermediate forms. P. mafeoensls is distinguished fi*om new 

s])ecies, />, by its fewer. narroAver ribs,' Avhich are sini])le instead of 
dichotonioiis, and IjetAveen Avhich are Avider interspai^es each usually 
containing one or Iavo minor ril)lets. Xamed for San ^lateo County, 
in Avhich the type locality is situated. 

Type, — Cat. Xo. 1()5437, U.S.X.M. 

Horizon. — Martinez (?) formation, lower Eocene. 

Loeallfles. — Santa Cruz quadrangle, San ^lateo County, locality 
Xo. 25, ridg(‘ betAveen San Lorenzo PiATr and Pescadero Creek. 
(11. S. Cay, P. Arnold.) 

Genus FTSSU BELLA Bruguiere. 

FISSURELLA PERRINI, new species. 

Plate XXX II,. flg. 4. 

Description. — Shell aATraging about 1(> mm. in longitude, conical, 
flaring slightly toAvard bottom; base oblong, narrowed in front; 
mai'gin notched: apical hole oblong, Avith })lane of margin tilted 
slightly foi-Avard, situated a little more than one-third the length of 
the shell from the anterior extremity. Surface scul]itured by 
numerous (38 in type) (piite regular, i*ounded, slightly eleA^ated radi- 
ating ribs, separated by flat-l)ottom(‘d inters[)aces usually slightly 
Avider than the ribs, and also by numerous sharp, imbricating, waA^y, 
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incremental lamellie, wliicli ar(‘ most jirominent on the tops of the 
ribs. Interior and details of ajiieal hol(‘ nidviiown. 

Dhnoisions — Len<>tin U) mm.; latiiiide, lO.ii mm.; altitude, 2. (> mm. 

— Xo intercalated riblets weri^ not(‘d on any of the s[)(M-imens 
examined. This s])c‘cies apjK'ars to \n^ clos(‘st to /\ roicano U(‘('V(‘ of 
the I’ecent fauna, but ditfei’s from it in beiiii^' smalh'r, n‘lat ivcdy -more 
depi’essed, and ha vino- tiie apical hole less central and tlu‘ ribs fewer, 
fartlKU’ a]3art, and more i*eo’ular and more reo’ularly disi)osed ov(*i‘ 
the sui*fac(\ 

Named in honor of Di*. James Perrin Smith, |)i‘o1Vssor of pahain- 
toloo-y, Stanford ITniversity. 

Tjip (\ — Nearly pcu’fect siiecimen. Cat. No. Kiollhl, IJ.S.N.M. 

Ilori'on , — iNIartinez ( foianation, Iowan’ Eocame. 

LocaUtiL — Santa Cruz qnadi‘ano-le, San Alat(‘o County, on ridoe 
between! headwate'rs of San Lorenzo Riv(‘r and Pescaden’o Cr(‘ck. 
(II. S. Gay, 11. xVrnold.) 

SAX LORENZO (OLT(JOOEXE) SVVJAKS. 

ECHINOIDEA. 

Genus CIDARIS Leske. 

CIDARIS BRANNERI, new species. 

TMato XXX HI, tig. 5. 

Description . — Test unknowm. Spines, long-, slender, (urcnlar in 
cross-section, attaining a huigth of at least 25 mm. and a diaiiK'ten’ of 
over 2 mm. Surface of spine smooth for about one-lifth its leiygth 
from the base; above this it is ornamented by 10 longitudinal row^s of 
elongated nodes or granules which are barely connected near the 
smooth portion, but wdiich jiartake more and more of the character 
of nodose ribs tow’^ard the distal end; the last one-lifth nf the sjiine 
is ornamented by 5 prominent, slightly nodose ribs; the (‘xtreme end 
is blunt and rounded; collar at base only faintly developed. 

Dimensions. — Lengtli, 20 mm.; diameter, basal end, 2.2 mm.; distal 
end, 1.1 inm. 

The spines of tliis s])ecies are easily distinguishable fi‘om thos(‘ of 
C. mevrianvL new species, from the P]ocene, by their small('r siz(\ few'ei* 
but much more prominently nodose longitudinal ribs, and smooth 
basal portion. No complete sj)ine of (\ merrhnnl w'as obtained, so 
that the smooth basal section U!ay possibly be a chara(‘t(M*istic of this 
latter species as well as of tk hennneri . (See note under descri])tion 
of C. merrlaniL p. 359, for a discussion of the zoologic relations of this 
species.) 

Named in honor of Dr. John Casper Branner, professoi- of geology, 
Stanford University. 
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Ti/pi\ — Plxtornnl mold of almost spine, L.S.J.U.. Xo. 105(). 

( Loenlity, Xo. lOD.) 

llorhoii , — San Lorenzo formation, Oligocene. npi)er portion transi- 
tional toward Vaqneros formation, lowei* Miocene. 

Lo(‘((Uty . — Santa Crnz (piadi*ani»‘le, Santa (4‘iiz C^oiinty, locality 
Xo. 109. on l>eai* Creek. 4 miles al)ov(‘ its coidiuence with the San 
Lorenzo Liver. (J. F. Xewsom.) 



PELECYPODA. 

Genus NUCUGA Lamarck. 

Submenus ACILA H. and A. Adams. 

NUCULA (ACILA) DALLI, new species. 

l‘l:it<‘ XXXJII, liir. kX 

l>(Rcviptio )}, — Shell tri^'onal in outline, nearly as broad as long*, 
large' for a member of this genus, sometimes attaining a length of over 
.‘>0 mm., i*athei“ compressed, strongly divaricately sculptured. Umbones 
prominent and turned backward, ])laced very near the posterior 
end, which is abiapitly truncated and de})ressed, and forms a straight 
or slightly inwardly curved line from the umliones to the base, Avith 
Avhich it makes a sharj) angle of about 90 ; base rounded, becoming 
more and more so toAvard the anterior extremity, Avhich region ex- 
hil)its the sharpest cin'vaturc' of any on the ant(‘rior j)ortion of the 
shell; anterior dorsal margin nea]‘ly straight for a considcu’able dis- 
tance in trout of the umbones: a faint carina exti'nds fi-om the umbo 
to the })ostei‘ior A*entral angh'; surfaci' scnlptni*ed by numerous 
rounded, raised, divaricating lines; margins crenulate. Hinge as in 
other members of this g(mus. 

I)h})c})s(ons. — Length, mm.; latitude, 28 mm.; diameter of both 

A*ah*es togethei* about 14 mm. 

iVoYv. — This magnificent species is easily distinguishalde from the 
other Avest coast forms l)v its great siz(‘, great breadth, and coarse, 
Aveli dehnc'd sculpture. Tu size it appi*oaches the gigantic AeiJa mira- 
Adams and Ih^eve, fi’oin the recent fauna of Japan. 

Xamed in honor of Dr. William Healey Dali, of tlie Lnited States 
(h'ological Sui'vey. 

Type . — ^lold of exterior of left A"ah*e, Cat. Xo. 105452, U.S.X.IM. 
(Locality Xo. 115.) 

Jlorizon . — San Lorenzo formation, Oligocene, and possibly als6 
the iloiiterev shale, middle ^Miocene. 

TAxidlf'te ^. — Santa Cruz (piadrangle, Santa Cruz County, locality 
Xos. 100, 101, and 102, on San Lorenzo IviA*er, B, B4, and 5| miles, 
]*es])ectively. aboA*e the toAvn of Boulder Creek; locality Xo. lOB, 
Kings Cri'ck, thive-eighths mile above its (*onfluence Avith San 
Lorenzo RiAa'i*: locality Xo. 104, Bouhhu’ Creek. 5] miles above its 
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(*oiilIii(MU‘(‘ with S:m l^oreiizo Jvivi^r; loc-nlity Xo. 107, in small I'aviiK* 
oil' r>()iil(lor (hvek, A\ miles noi’lli of Kai»‘le Ko(‘k: localities Xos. 115, 
110 aiul 117, the lii-st two on tlu‘ headwaters of the South Foi‘k, the 
last on the headwattu'S of the X'orth Fork, of AVaddcOl Creek, in tlie 
Ihisin. (K. Arnold. W. K. Hamilton, 11. J^. Hamilton, etc.) 

Genus MALLETIA Desmoulins. 

MALLETIA CHEH ALISENSIS, new species. 

IMate XXXI II, liirs. 0, Ua. 

J )e^cv'i ptUnk , — Shell attaining* a hm^th of mm., oval, compressed, 
smooth: umhones rathm* inconspicuous, slightly anteiior to middle, 
turned backward; anterioi* doi’sal maririn slopiiii^- slrai<rht fi‘om 
umbo; anterior extreihity re^ailarly rounded; posterior dorsal margin 
straight, de[)ressed immediately in rear of umhones ; j)osterior ex- 
tremity above medial line, more attenuated than tht' anterioi*; pos- 
terior portion of base near extremity neai’ly straight, otherwise 
(piite regularly curved. Surface smooth, exce})t foi' faint concentric 
lines. Hinge consists of a row’^ of sharp teeth Hexed tow ai'd the umbo 
on each side of a prominent, projecting nmbonal pit. Pallial sinus 
large and deep. 

Dimensions, — Length, 7.4 mm.; latitude, 4.5 mm.; diameter of sin- 
gle valve, 1.5 mm. 

Notes , — This speiues is very closely allied to J/. (jihhsii Dall. 
dredged at Lb S. Bureau of Fisheries Station ‘4800 in 870 fathoms olf 
Queen Charlotte Island, but may be distinguished from the latter 
by its prominent umbonal })it and straighter jwsterioi* doi’sal margin. 
The type is a rather undersized specimen, chosen for its perfect state 
of preservation, the sjiecies usually attaining a larger size. The 
specimens from the Santa Cruz (piadrangle readi a length of over 
14 mm. 

X'amed for Chehalis County, Washington, wdiere the type w‘as 
found. 

Tifpc, — Cat. Xo. 105447, U.S.X.^L, Porter, Chehalis County, 
AVashington. 

Horizon , — -San Lorenzo formation, Oligocene (Santa Crnz re- 
gion; Oligoceiie (Porter, A\ r.shington) ; base of ()ligocene-i\riocene 
(AVashington). 

Loralities , — Santa Cruz (juadrangle, Santa (haiz County, locality 
Xo. 10;>, Kings Creek, three-eighths mile above its confluence with 
San Lorenzo iLver; locality Xh>. 104, on Boulder Creek, 5 miles north- 
w'est of its confluence with the San Lorenzo Eiver; locality XT). 100, 
on Twobar Creek, 1 mile above its confluence with the San Lorenzo 
River; locality Xo. 107, small ravine otf Boulder Creek, 4|- miles 
north of Eagle Rock (R. Arnohl) ; also in basal portion of Oligocene- 
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^Miocene s('ries of (letl ysbiirg- aiul west of Port Cre-sceiit, Clallam 
County, and in Kitsap County, opposite Seattle, Washington (R. 
Aiaiokl) ; Oligocene, Porter, AVasliington (R. Arnold). 

Genus CARDIUM (Linnaeus) Lamarck. 

CARDIUM COOPERI Gabb, var. LORENZANUM, new variety. 

Plato XXX II I, tii:. 0. 

Deseripfimi. — Shell attaining a length of only about 14 min.; some- 
what longer than high: end view of both valves together has a cor- 
date a|)])earance ; outline of a single valve subciivular ; shell very 
convex, thin: umbo small, j)rominent, turned slightly foi’wai'd, pro- 
jecting beyond dorsal margin; dorsal margin sti*aight for short dis- 
tance under unilio, bends oil slightlv more angularly posterioi’ly than 
it does anteriorly: (extremities broad and regularly rounded, as is also 
the bas('; surface scul]>tured by line incremental lines and by numer- 
ous fine radiating lines, those ov(‘i* the ])osterioi‘ cmd being larger and 
more j)romineiit than those on the remainder of the shell, and dis- 
tinctly s(‘parated from the latter by a faint angle' in the sui'face of the 
shell ext(‘nding from umbo to. posterior ventral margin, ^largin 
minutely crenulatc'. Luinde faint or lacking. 

I)}w(nhsf()}h^, — Length, 14 mm.; altitude, 12.5 mm.; diametei* of 
single valve, 1.5 mm. 

— Gabb, in lh(‘ original descri])tioiL' of 65 writes that 

no Carina or angle se[)arates the two dillerently sculptured portions 
of the sh(41. S]i('cim(‘ns of C. coo peri fi'oin the Eocene of Rose Can- 
yon. north of San Diego, show a faint angle at this ]x>int. C. coop- 
cri Gabb, var. Joixnzmnnn^ new variety, aj)})arently differs from the 
typical Eocene form in size only, the latter often attaining a length 
of nearly 40 mm., although in the tyi)e of the new vai'iety the luniile 
IS lacking. Other specinums fi'oiii the same horizon as the latter 
show a faint liinule. The small variety is aj^iparently confined to the 
01igoc('ue, whih' the ty])i(*al form is characteristic of the Eocene. 

Tiip<\ — v'^lightly imperfect light valve. Cat. Xo. 105444, U-S.X.M. 
(Locality Xo. 40 (l>. Porter, Washington.) 

Horizon, — San Lorenzo formation, (fligocene. 

Localities , — Santa Cruz ({uadrangle, Santa Cruz County, locality 
Xo. 101, on San Lor(‘uzo Rivei*. miles north of Boulder (4’eek; 
locality Xo. UK), on Kings Creek, one-half mile aJ)ove conlhu'nce with 
San Lorenzo Rivei*; locality Xo. lOt), on Twobar Creek, seven-eighths 
mile above its confluence with San Lorenzo River; locality Xo. 107, 
on small ravine olf Pxxikler Civek, 2[ miles north of Eagle Rock; 
locality Xo. 108, In'side road on ridg(' between headwaters of South 
Fork of Waddell Creek, and Boulder Creek, 1 mile north of Eagle 

«Pal. CaL b 1>. 1T2, 
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l\ock; locality No. 117, on cast bi'aiicli of Xoi*tli Vovk of AVaddcll 
Creek, Big Basin (K. Arnold). Also at U. S. ( ie()logi(*al Siirv(‘ 3 ^ local- 
it\^ A^os. d0()‘> and 40()l, Porter. Cliehalis Connlw and localil}' Xo. 
1071, Kestoration Point, Kitsa}) Coinitw t)pposite S(‘atlle, A\brshing- 
ton (1\. Arnold). 

Genus TEGLINA Einnaeus. 

TELLINA LORENZOENSIS, new species. 

XXXI II, ttj:. 1. 

De^^CTipfion . — Shell attaining a lengtli of 40 inm., width a little 
over live-eighths of length, oblong, compressed, slightlv in(M|iii valve, 
anterior end evenly rounded, postci’ior end biangular and nai*ro\ver 
than anterior; umbo small, central, though sometimes, as in tvi)e, 
placed a little in front of middle; sides making an angle of at 
the umbo; anterior dorsal margin very geiitlv curved near umbo, 
becoming rapidh" inoi’e curved neai’ extremities: venti*al dorsal mar- 
gin verv gentl}^ curved for whole length to uppei* posterioi* aiigh': 
a moderately sharp fold, on which the lines of growth are particu- 
larly prominent, extends tVom the umbo to the lower posterior angle; 
a faint indication of a reentrant angle often occurs in the margin at 
the end of the fold; base nearly straight, curving (piite rapidly at 
ends. Surface sculptured by iiumei’ous slightlv unequal concentric 
lines. Left valve similar to right except that instead of being very 
slightlv flexed upward at the posterior extremity, it is fk^xed doAvu- 
ward. 

J>hneitsu}]i8, — Length, 40 mm.; latitude, 26 mm.; diameter single 
valv(‘, mm. • 

Xotf's, — This si)ecies is very closel}^ allied to T, r^fhencens Hanley 
from the recent fauna of the west ^Mexican coast, but may be dis- 
tinguished b}^ its more anterior umbo, slightly sharj)cr posterior 
fold, less sharply angadar and usually less flexed posterior extremity, 
and considerably finer concentric sculpture. T. also re- 

sembles 7\ ehurnc(f lljinley of the Ikniama fauna, but is smaller and 
has finer sculpture and other minor diff*erences. It is unlike any 
of the other Avest coast Oiigocene and iMiocene forms in haA'ing a 
more central umbo. Named for the iSan Lorenzo formation, of 
Avhieh it is l)eliev(*d to be characteristic. 

Tupe. — Alold of right valve, from Avhich specimen ligured is the 
cast; Cat. X^o. lb54oi), I'.S.X'.M. (LocalitA^ Xo. 115.) 

lIorhoH , — San Lorenzo formation, Oiigocene. 

Localities . — Santa Cruz quadrangle. Santa Cruz Count}’, locality 
X^o. 107, on small ravine off Boulder Creek, 2] miles north of 
Eagle Bock (B. Arnold: 1. Anderson): locality Xo. 115, on south- 
east branch of South P^ork of AVaddell Creek. Big Basin (B. Arnold, 
AV. B. Hamilton). 
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GASTEROPODA. 

Genus PLEUROTOMA Lamarck. 

PLEUROTOMA NEWSOMI, new species. 
l‘Iate XXXII I, tii?. li. 

Dcs<riptio)t. — Shell ahout 12 iniik in leiii>th, spindle-shaped and 
exc-eedini^ly slender: sj)ire very long jmd apex acute. AMiorls G, con- 
vex, sharply angiilated, the angle carrying a very prominent, rounded 
I’evolving rib: upper and lo^^er surfaces of wliorl concave and ])or- 
dered by moderately pronounced sutural ridges; l)ody whorl Ihangu- 
lar, each angle carrying a revolving ridge similar to those on U 2 )j)er 
whorls, the lower ridge being slightly less prominent than the iippei*; 
b(*low the lowei* ril) is still a third much smaller one: betwi*en and 
Ixdow the revolving ridges on the body whoi‘1 are sev(‘ral minor raised 
revolving lines (G between the major I'evoh ing lines on the tyi)c) ; 
faint indications of s])iral lines are also visible on the concave sur- 
faces of the uj)pei‘ whoi'ls. Suture distinct. Aperture sul)Ovate. 
Canal long, narrow, lu'arly straight. 

DhHCHKfOih^. — Length, 12 mm.: latitude. o.2> mm.: apical angle, 18"^. 

Notes. — This species is entirely unlike any ])reviously described 
Pleo)‘oto))u( from th(‘ west coast and is eharac'terized by its exceeding 
slenderness and the prominence of the levolving cord-lik(‘ ridges. 
The cliaracter of the spiral sc-uli)tur(‘, especially of the body whorl, 
reminds one somewliat of hl<(h'ci Conrad from the Tejon 

(Locene). Named in honor of Dr. fJohn Fl(‘slier Newsom, of Stan- 
ford Lnivei’sity. 

Tji/H. — Cat. No. 11)5 1 10. r.S.N.iNl. (Locality No. 107.) 

Ilorhoh. — San Lcmmzo formation, Oligocene. 

Santa Cruz <|uadrangh‘, Santa Ciaiz County, locality No. 
107, in small ravine olf Loulder Creek. 2] miles north of Lagle Ivock. 
(li. Arnold, Isaac Anderson.) 

PLEUROTOMA PERISSOLAXOIDES, new species. 

IMnte XXXIII, t\ix. L‘5. 

Desert pt loo. — Shell about 28 mm. in length, fusiform; spire well 
elevated; apex moderately acute; whorls at least o. very angular with 
an exce(‘dingly pi’ominent revolving smooth keel on angle which is 
neai* base of whorl; upper portion of whorl Hat or slightly concave; 
surface ornamented by microscopic revolving stride and numerous fine 
increiiumtal liii(‘s whiidi indicate a very deep narrow sulcus in the 
outer li]) just above the keel of the whorl; body whorl carrying a 
second keel less i)rominent than and below the major keel and distant 
from it about one-sixth the length of the body whorl; suture dis- 
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tinct, apprc\ss(Hl, ;iihl jiisl ovcM'lnppiii^j: ihv lower keel of 1 Ik» nnte- 
eedent wlioi‘l ; 5i])ei’(ure suhpyri ronn ; canal ino<lerat(‘ly lon^*, (ai)ering 
(piit(‘ rapidly forwai’d. 

DJmnhsions. Of lyi>e, IVoin which a portion of tiie s|)ii’e is i<‘- 
niovecK length, 21 nun.; latitude, l‘> mm. 

— The tv|)e of this species is a faii'l}^ w(‘ll j)r(‘s(M V(‘d mold of 
tlie })enidtimate and body whoi’ls (locality No. lOT) ; th(‘ ligiire is of 
a wax cast from the mold; anolhei* specimen of the sani(‘ S}>ecies from 
locality No. 101 retains a poiiion of the oi'iginal shell matm'ial and 
furnishes the detailed characters of the external sculpture. pcr- 
i^sohixoidcs reminds one of the young of the living 1\ rZ/w'/zc/c Dali 
from Alaska, l)ut dilfers from the lattei* in having a minoi* k(*el on the 
body whorl. Named foi* its general resemblance to Per'iHsolax hlakei 
Conrad from the Eocene of Califoiaiia. 

Type. — Cat. No. Itiodol, U.S.N.^M. (Locality No. 107.) 

Horizon , — San Lonmzo formation, Oligocene. 

LofuillflcH . — Santa Ciaiz (juadrangle, Santa Cruz County, locality 
No. 101, on San Lorenzo Kivei* about o‘l miles above Loiihhu* Creek; 
locality 107, small ravine oil Boulder Creek about 2f miles north of 
Eagle ‘Jiock. (B. Arnold.) 

PLEUROTOMA SANCT^CRUCIS, new species. 

Plate XXXJII, fij?. 7. 

Description . — Shell about IS or 20 mm. in length, broadly fusi- 
form in shape; s])ire elevated cone-sha])ed, st raight -sided ; aj)ex mod- 
erately acute; whorls 0 or more*, biangnlai*. tabulated above and be- 
low, near suture, which is canal-like and very deeply and })rominently 
imj^ressed; upper surface of whorl cou(‘ave, side Hat and sloping ex- 
actly with slo])e of spire, base Hat and its jdane ])ractically ]XM‘|)en- 
dicular to the axis of the sh(‘lb surface sculptured by minute incre- 
mental lines and 1 or 2 ol)soIete revolving lines. Canal and aperture 
unknown; sinus as indicated by incremental lines con'es]>onded in 
position to the up])er angle of the whorl. 

Dimensions . — Of S})ire from which canal is lacking, length, 8 mm.; 
latitud(‘, 7 mm. 

X otes . — This peculiar species of which oidy the tyj>e is known is 
easily distinguished by its dc‘ep c‘anal-like suture and tin' sha})e of the 
whorl the side of which is sloping with the slojie of the sides of tlu‘. 
spire, while the top and bottom are in planes pi*actically ])er})endicu- 
lar to the axis of the whole spire. Named for the Santa Cruz quad- 
rangle. 

Type. — Cat. No. l()54-t.7, U.S.N.M. (Locality No. 108.) 

Horizon . — San Lorenzo formation, Oligocene. 

Proc. N. M. vol. XXXIV — 08 24 



370 



I’ROCEEmNas OF THE XATIOXAL MUSEUM. 



VOL. XXXIV. 



LoralHff . — Sniita Cruz qiuulrnngle. Snnta Cruz County, locnlity 
No. 108. on rond between headwaters of Boulder Creek and South 
Fork of Waddell Creek, about a mile north of Eagle Hock. (H. 
Arnold.) 

Genus STREPS! DURA Swainson. 

STREPSIDURA CALIFORNICA, new species. 

IMato XXX 1 1 I, llLC. l-J. 

Adult shell attaining an altilude of at least 10 mm., 
bi'oadly fusifoian; s])ire elevated: a])ex acute. AVhorls o or (), upper 
whorls pi’ominently angular, body whorl biangnlar with a very faint 
suggestion of a third angle below the other two: |)ostei*ior margin of 
each whorl a})])ressed against the middle of the antecedent whoid, 
covering the lowei’ angle of the latter; U|)per portion of Avhorl flat 
or concave, middle of whorl between angles, exceedingly comaniR 
angles ornamented l>y sin eral ( b> on body whorl of t}q)e) j^rominent 
shai']) nodes which j^'otriide straight out from the angle, flexing 
neither backward noi* forward, and merge into fa.int or o))solete 
axial ribs on ih(‘ body of the whorl; ]>osterior portion of whorl show- 
ing a faint sutural carina: three np])erniost whorls less i)roinineiitly 
nodose but rather more* cancellate than the lower one's: surface' sculji- 
ture'd by numerous, sonie'times alte'rnating. semietinu's sube'epial. raise'd 
revolving lines: these lines are usiially iniiedi liner and chiser set e)ii 
the angles than ein the bexly of the wheirl : line' ineavmental lines ai*e 
also ])lainly see'ii e)\(‘i' nnicli of the snrfae'c. e'sjK'cially the lenver pe)r- 
tion of the' boely whorl, and seunetimes ii*re'gular lines of interrnieteel 
gi‘e)wtli cross the whe)i*ls a])]n*oximately parallel with the axis e>f the 
spire. Suture de'eply apju'essed. slightly wavy. Pillar short. l)asal 
j^ortion tniau'e! outwardly with a biangnlar fold at the base of the 
apertni-e. A]UM‘tui*e subjiyrifeuan. 

y/.s'/o^ey.^xVltitude, mm.; latitude, mm.; altitude of boely 
wlmrl. '22 mm. 

— S. (‘aUfornJra is allieel to A. oregoncui^h Dali ^ from the 
Eoe'ene eif Oregon, but is distinguisheel fre)in the latter by its seime- 
what shar])er s])ire. niue'h iiieire stre)ngly angulateel anel nodeise wheirls, 
e-e)aiv('i‘ reveilving lines, anel less Avell-defineel third angle on the lower 
part e)f the body whe)rl. 

77//;e .— C^it. Nev Ih.UoO. TkS.X.?^r. 

Ilorhoiu — San Lorenze) forniatie)n. Oligocene. 

Lo(((Uf}(‘s, — Santa Ch*nz qnaelrangle. Santa Cruz County, locality 
No. 108. near mouth of Kings Ch*eek; le)cality No. 108, on road near 
eliviele l)etween heaelwatei's of South Eeirk of AAbuldell Creek and 
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Honlder (\*eek, :ui<l Io(‘nlity No. 117, on tlio Kast Kork of (he North 
Fork of Waddell Creek, in the Ihisin ( R. Arnold): also found 
in th(‘ Oligoeene at Porter, Washington (U. S. Ceologieal Survey, 
locality No. 1003). 

Genus FUSUS Lamarck. 

FUSUS HECOXI, new species. 

IMa((‘ XXXI 11, fii?. S. 

Description . — Shell about oO nun. in huigtli, slen<h‘r, rnsiforin; ajx^x 
acute. AVhorls 0 or 7, moderately angulated, concaxi* above angle, 
slightly convex below; an almost obsolete narrow revolving band 
marks the upper margin of the whorl: 10 regularly rounded slightly 
oblique nodes surmount the angle and become olisolete a short distance 
both above and below it; the obliquit}" of the nodes is in a direction 
sloj)ing downward toward the left; whole surface sculptured by 
alternating major and minor narrow, raised, revolving lines and oc- 
casionally by obsolete microsco 2 )ic revolving striie; suture appressed, 
distinct. 

Dimensions . — Of imperfect type, length, 3(> mm.; latitude, 18 mm.; 
apical angle, 40°. 

Notes . — A large specimen believed to be of this species from locality 
No, 107), on Ix)ve Creek, shows instead of 1 minoi* lines between 
some of the majoi* revolving ones; this large sp(‘cimen measures 27) 
mm. in width, F. hero,el is closely related to F. sanetierrnsls^ but 
ma}^ be distinguished from the lattei* by its greater size, relatively 
broader spire, nodose I'ather than axially ribb<‘d whorls, and 1)V the 
alternating charactei* of its spiral lines. Like F. snnd.orrosm^ F. 
heeoxi is allied to F. genlruJos Conrad froiii the Oligoccme of Oregon. 
l)ut may be distingnislied from the last by the great('r anguhuaty of 
its Avhorls, by the concave outline of the upper ])ortion of the whorl, 
I)}" its nodose rather than axiall}" ridged sculpture, and by the coarser 
character of its revolving lin(‘S. F. heeoxi also i‘(‘sembles Priseofnsns 
niediatis Conrad from Astoria, but is slenderei*, has larger, l)roader 
nodes and much more prominent spiral sculpture. 

Named in honor of Miss Laura J. F. TTe(‘ox, United States light- 
house keeper, Santa Cruz, whose collection of specimens and interest 
in natural history has been an inspiration to all who have had the 
pleasure of her acquaintance. 

Type.—O^i. No. 105440, U.S.N.Jil. (Locality No. 100.) 

Horizon . — Near base of San Tjorenzo shale, Oligocene. 

Localities . — Santa Cruz quadrangle, Santa Cruz County, locality 
No. 100, 3 miles above the town of Boulder Creek on the San Lorenzo 
Kiver; locality No. 103, near mouth of Kings Creek; locality No. 104, 
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5.^ above the town of Boulder Creek on Ihiiilder Creek: locality 

Xo. lOa, on Love Cre(‘k. '2 miles alxive its conllueiice with the San 
Lorenzo Liver. (Lalph Aim old.) 

FUSUS SANCT-®CRUCIS, new species. 
l‘late XXXIII. :J. 

Desrrlpt!o)i.— ^hQU about 45 mm. in leno'th, slender, fusiform; 
apex acute. AVhorls (> or T, convex below, flat to concave above; 
about lii slio'htly obliciue (slopinii’ downward toward the left), nar- 
row, wave-like rid^'es extend across (‘a(‘h whorl from a short distance 
below the u])|)(‘r mariiin to the lower mare'in, b(‘comin^' best developed 
on the an^’le of the whorl; a flat, narrow, rou^-hened band forms the 
upper mai*<i‘in of the whorl; surface sculptured by numerous fine, 
equal, e(juidistant, raised spiral lines, most prominent between the 
lonii'itudinal ridges: suture distinct, slightly wavy. Canal long, nar- 
row, bowed slightly outward. 

/>/y/o^/ev/o//.v.— lAUigth (restonal) , 44 inni. ; latitude, 12 mm.; leng’th 
of 4)0(ly whorl, 20 mm. 

— 44iis speci(‘s is characterized by its slender form, long 
slendei* canal, and the ecfuality of its revolving lines. It resembles 
/A (jetih iil us Coui*ad fi*om the Oligocene of Astoria, Oregon, but is 
easily distinguished from the latter by its slenderer form and the 
ivgularity of its spiral sculpture. F, saurtarrucls is distinguishable 
from F, hecodu by its slenderer form, narrower and relatixely longer 
axial varices, and e(}uality of the spiral lines; it comes fi‘om a con- 
sidei’ably higher part of the formation than the latter. The })lasto- 
type, which is figured, shows the spiral sculjdure over only a portion 
of the shell. Named for the Santa Cruz (|uadrangle. 

Type, — L. S. J. U., No. 102)7. (Ix)cality No. lOh.) 

Ilorhon, — San Lorenzo formation, Oligocene, upper portion tran- 
sitional into ]\Iiocene. 

LoruJify, — Santa Cruz ({uadrangle, Santa Cruz (^ounty, locality 
No. 100, Bear Creek. 1 miles above its confiuence with San T^oi'enzo 
Kiver. (J. F. N(‘wsom.) 

Genus LIROFUSUS Conrad. 

LIROFUSUS ASHLEYI. new species. 

Plato XXXIII, 11. 

Des(t‘lpilo)u — Shell about 23 mm. in altitude, broadly fusiform: 
spire elevated, ajiex moderately acute. Whorls about G-|-. veiitricose; 
upper whorls biangular ; body whorl triangular; a prominent nodose 
to undulating, scjuarish, narrow revolving ridge ornaments the lower 
angle, while a much less prominent ridge surmounts the upper; on 
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the body wliorl a third iwolvino' rido-e (M|ii;d in proiniiKMier to the 
major ridge marks the third angle, and l>elow tliis ar(‘ 8 or t) minor 
revolving ridges, vhieli heroine less and l(*ss prominent Icnvard the 
anterior end of the shell; a faint (‘arina revolves just hcdow the sntnre; 
whole surface marked by tine incremental lines and nnmerons, mi(‘ro- 
scopic revolving st rile; on the last and penultimate whorls, are faint, 
longitudinal nndnlations which ris(‘ to the prominence of faint nodes 
on the revolving ridges; sntnre appressed, distinct; canal (jiiit(‘ sliort 
and rather nari'ow, curved slightly outward ; ajiertnrc^ ])vriform. 

I)imemi(ws.~—i)i type, from which canal is liroken, lengtli, 12 mm.; 
latitude, 12 mm. 

— This s])ecies is quite unlike any othei* from the west, 

coast, blit is aparently allied to Lirofn^vis tlxorachiH Conrad from the 
Claiborne Eocene. It is less talmlated than the lattei*, however, and 
has a much shorter canal and less j^rominent axial S(*nlptnre. 

Named in honor of Dr, George Hall Ashley, of the United States 
Geological Survey, one of the pioneer irdeontologists to investigate 
the Santa Crnz region. 

Tifpe, — Cat. No. 165410, U.S.N.Al. (Locality No. 100.) 

Ilorhoi ^, — San Tiorenzo formation, Oligocene. 

LocdVfths , — Santa Crnz (jiiadrangle, Santa Crnz County, locality 
No. 100, San Lorenzo Eiver, 8 miles above th(‘ town of l)onlder Creek; 
locality No, 107, small ravine 2| miles north of Eagh' Lock; locality 
No. 108, on road on divide l)etween lieadwaters of South Fork of Wad- 
dell and Bonlder creeks: locality No. 110, Two Bar Creek, 11 miles 
n]) from month: locality No. 115, South Fork of Waddell CrecL, Ij 
miles southwest of Eagle Bock: locality No. 117, North Fork of AVad- 
dell Ci’e(*k, 8} miles west -northwest of Eagle Bock. (B. Arnold, AA\ 
B. Hamilton, and others.) 

Genus TURCICULA Dali. 

TURCICULA SANTACRUZANA, new species. 

Plate XXXIII, 4, 

Description , — Shell turbinated, solid, averaging al)ont 85 mm. in 
altitude: s])ire considerably elevated: apex only moderately acute: 
suture deeply impressed, distinct : whorls 5, (juite convex, biangular, 
upper angle about middle of whorl, lower one-half way between upper 
one and base; surface above upper angle gently sloping, Hat to 
slightly concave: surface l)etween angles and Itetween lowei’ angle 
and suture decidedly (‘oncave: the np])er angle is ornamented l^v 
about 18 low but distinct rounded nodes, while the lower angle and 
a slightly raised sntnral I'idge at the upper margin of the whoi‘1 each 
carry twice as many but slightly less prominent nodes; a laint ob- 
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liqiiely sloping ridge parallel with the incremental sculpture often 
connects the alternate nodes on the sutural ridge with the nodes on 
the iippei' angle: between the lower angle and the umbilical region 
on the body Avhorl are 0 or 7 revolving ridges, the first and the most 
prominent, slightly tubercnlated, the others diminishing in import- 
ance and nodosity and in distance apart as the umbilical region is 
approached : the surface of all the whorls is crossed by numerous fine 
incremental lines whic‘h slope dowiiAvard and backward from the 
upper margin, at an angle defiecting about 25*^ from the vertical; 
aperture subcircular: lip simple; character of shell material, nacre- 
ous, over which in tin' well-preserved fi*agments is a horny epidermis 
in which the nodes of the underlying layer are somewhat exaggerated. 

DiiHeiisions . — Of type (restored), altitude, 85 mm.; latitude, 85 
mm.; apical angle between 85° and fiO°. 

This magnificent species is apparently the precursor of . 
T. hairdii Dali, now found living oil the California coast; it differs 
from the latter in its more angular whoi*l and more tabulate upper 
portion of the whorl, in its less conspicuous nodes on the sutural 
(‘ai*ina, in its stronger revolving basal ridges, and in minoi* points in 
the secondaiT s(‘ul|)ture. T. s(wta(vu 2 <uK( is mu(‘h smaller and rela- 
atively shortei* than T. cohntthhuHi Dali from the Eoccme of Rock 
Crc(dv, Columbia County, Oregon, and has an entirely different 
ai*i‘angement of the nodes and revolving i‘idges than tlie latter. 

Xamed for the Santa Cruz quadrangle, in which it has so far only 
been found. 

Type. — Slightly decollete specimen, Cat. Xo. 1()5,4T2; U.S.X.il. 
(Lo(*ality Xo. 100.) 

llovlzoe. — San Lorenzo formation, Oligocene. 

Lo(^aVities. — Santa Cruz quadrangle, Santa Cruz County, locality 
Xo. 100, on San Lorenzo River, 8 miles above the town of Boulder 
Creek, abundant : locadity Xo. 102, San Lorenzo River, 5| miles north 
of l)Ouldei‘ Cret‘k. (lb Arnold, R. Andtu’son.) 

Genus ARCH ITECTON I C A Bolten, 
ARCHITECTONICA LORENZOENSIS. new species. 

Plate XXX n I, lii;. 10. 

Description. — Shell spiral, coni(‘al, depressed, attaining a diameter 
of 20 mm.; spire low, whorls 5 or (), quite evenly but moderately con- 
vex; suture d(‘c])ly imj^ressed. U})per whorls ornamented by 8 raised 
spiral lines; body whorl biangular. the two angles being close to- 
gether and ea(‘h bearing a rounded i“(‘volving rib; upper surface of 
body whorl b(*aring an impressed grooA^^ near the suture an*d between 
this and the pei*iph(‘ry 2 quit<^ prominent I'aised lines and 1 or more 
subsidiary revolving stria*; base very slightly convex, carrying a 
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oreniilnted revolviii,^’ i*il) ndjacviit to miil>ili(*ns, 1 oi- '1 inris(M] irroovi's 
outside of this iuid finally ‘i or ;> revolviiio- raised lines toward the 
perijdiery; whole sni*fae(‘ of* whoi’ls ornaimailiMl by nnnuM'ons shai’p, 
snbeqnal, inereinental lines which sloj)e obIi<|nely downward and 
bac‘kward from the nj)})er mari>in. llmbiliens widt‘, spii’al, and mar- 
o’ins erenulated by rib j)revionsly inentiomMl; aperture snbqmnlrale ; 
lip simple. 

Diiiu^usJous.—Oi tv|)e, imperfe(*t sj)eeinu‘n, a j)])]-oximate, altitude^ 
8 mm. ; latitude, ID mm. 

— This l)eantifnl species, of which a rather im})(‘rfeet mold 
is the tyj3e, has so far l)ceii found only at locality No. 107. All of 
tlie specimens fi<>‘nred are wax casts from molds in th(' soft sandstone 
matrix. .1. is allied to -1. hoimil (Jabl) from the Tejon 

(Eo(*ene). from which it ditt'ers by its larger si/(' and sj)irally sculp- 
tured np})er surface's of tlu' whorls, and also to A. bhnula Dali from 
th(‘ Eocene of Fall (h’e'ck, Oreo()n, from which it differs by havino* 
raised sj)iral lines near tlu' |K‘i‘iphei*y, rather than an (‘iitire spiral 
sculpture f)f im|)ressed <ri*oov('s. 

Named for tlie San Lorenzo formation, of which it is belie've^d to 
be characteristic. 

Tijpe . — Imperfect mold. Cat. No. 105448, U.S.N.AF. 

IJovhoH . — San Lorenzo formation, Oligoce'iu'. 

Lo(‘filit}l . — Santa Cruz quadrangle. Santa (haiz County, locality 
No. 107, on small ravine oil' Boulder Creek, miles north of Eagle 
Rock. (R. Aiaiold, I. Andei*son.) 

VA(H lDiOS (LOW Eli MIOOEXE) SPEOIES. 

PELECVPODA. 

Genus LEDA Schumacher. 

/ 

LEDA CAHILLENSIS. new species. 

1‘latr XXXI \\ tij-. U. 

f)ei=^rriptlon , — Shell attaining a length of only 0 or 7 mm., width 
about seven-ninths of length, oval, rounded in front, attc'nnate be- 
hind; well inflated, margin smooth; umbo small, sul)c<'ntral, turned 
backw^ard; anterior dorsal margin nearly sti*aight, slojiing steeply 
from umbo; anterioi* (*xtremity regularly rouiuh'd : posterior doi’sal 
margin concave, prominently ('xcavated behind umbo; posti'rior ex- 
tremity very attenuate; surface sculptured by ninnei’ons, equal, 
rounded conct'utric I’ibs, separated by moderately wdde impressed 
lines: a trace of a pooi*ly develop<'d carina extending from the iimfx) 
to the posterior extremity is discernible in the type. 

DhneuHlons. — Length, 0.5 mm.; latitude, 4.8 mm.; diametei* of 
single valve, l.D mm. 
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-This i>ihl)ons little L( (/(f is easily distinguished from asso- 
ciated fossil forms by its small size*, ^*reat convexity, bi'oad outline, 
shar])ly attenuate posterior extremity, ex(*avated margin posterior to 
umbo, and rathei* coarse sculpture. It resembles L. aruta Coni'ad 
(i-ecent) in size’ but is relati\ely broadei* and more excavated l)ehind. 
Distinguishable from the (*losely allied L, tai>hr}a Dali l)v mu(‘h 
smaller size, inoi’e excavated dorsal posterior margin, and liner con- 
centric sculi)tni‘e. 

Named foi‘ Cahill Kidge, west of Eedwood City, on the Hanks of 
which is the type-locality. 

Type. ~\j. S. J. U., No. 10G5. (Locality No. 57.) 

Ilori'ou , — Vaqueros formation, Low(‘r iNIioccme. 

LoraUtjp — Santa Ciaiz quadrangle, San iNlateo County, locality 
^o. 57, on I’oad to Kings Mountain House, mih‘s W(‘st of Woodsid(‘, 
in rather coai'se, brownish-yellow sandstone. (W. A. Williams.) 

Genus YOLDIA Mollei\ 

YOLDIA SUBMONTEREYENSIS. new species. 

PlaU‘ XXXIV, liii:. S. 

Dffirription , — Shell attaining a length of 52 mm., width about two- 
thirds of hmgth, oblong, rounded in front, soiiKnvhat attenuatcMl, 
angulai‘, and slightly gaping behind, (‘ompressed : margin smooth; 
umbo (‘entral; ant(U*ioi’ doi’sal margin nearly straight, anterior ex- 
tremity broad and evenly roiimhal ; posterior doi*sal mai'gin concave, 
curving ujDwai'd at ])ostei*ior extremity, but not |)i*ominently exca- 
vated immediately in I’lair of umbo: basal mai'gin curving u]) shar])ly 
behind and meeting dorsal mai'gin in a right angl(% although the ex- 
ti‘Hn<‘ (md is slightly posterior to tin* angle; a faint carina, separated 
fi'om doi'sal margin by imiiresscnl line or luniile, (extends from umbo 
to post(U‘ior extixanity: surface smiljhured by numei'ous ri'gular. nar- 
row, incremental lamelhe, which are abi'U|)t]y truncated on the edge 
toward the umbo, sloj)e otl' gimtly on th(‘ side toward the periphery, 
and becoim^ narrower postiu'ioi'ly. 

D'naotsJoih^. — Length, 52 mm.; latitude, 21 mm.; diameter of single 
valve, 2.5 mm.; umbo to anterioi* (‘xti'cmity, 17 mm. (55 per cent 
of loiigtitude). 

Xotfs . — dliis sjx^cies is characterized by its siz(\ the central posi- 
tion of the umbones, I'ather broad, slightly rounded, gajiiug |)osterior 
('xtremity and regular concentric lamelhe. It is closely allied to Leda 
ndi’dmani Dali (j)ossibly a YohUa) from the ^Miocene of Oregon, but 
ditre.rs fi'om it in being less attenuate ])Osteriorly and broader in out- 
line: tlie excavation liehind the umbo in the latter is also more pro- 
nounced than in Y. It is smaller and less attenu- 

ated posteriorly than Y, orcgo)ut Shumard; is much smaller and 
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iiiurli loilixer, l)ii( iian‘()\V(‘r jiostcriorl y, tliiui V, coofm] (inh)) fi-om 
the Pliocoiu* to 1^‘cent fnunn ; mikI is imicli hrondc'r moi*(‘ 

(‘losely sciil])tiire(l thnii }\ hnprci<m ronnid IVoiii tlu‘ ( )lio-()c(‘n(‘ ;md 
Pliocene. Distinguished from Y, su pramonU ret/i ihsls, new sjieeii's, 
wliich oceurs in the Miocene above tlie ]\Ioiitei*ey, by its sliorter niid 
bi'oader posterior end. 

Name delayed from its stratigraphic position in tli(‘ lowin’ Mionna^ 
below the iMonterey (middle Miocene) formation. 

Tjipv. — Cat. No. KJodoO. U.S.X.iF. (Local lily ?F}.) 

Horizon , — Vaqneros formation, lower ^Miocene. 

LoraUfics , — Santa Cruz (|nadrangle, San Mateo County, localities 
Nos. 1 and 2, on hill and beside road, lesjiectively, three-fonrlhs 
mill' northeast of north end of Seai’sville Lak(‘ (U. Arnold) ; locality 
Xo. on San Francisipiito Crcndv, just below dam. If miles south- 
west of Stanford Lnivcn’sity ( R. Arnold ; Kay). 

Genus GLYCYMERIS Da Costa. 

GLYCYMERIS BRANNERI, new species. 

riato XXXI y, f44. 1 . 

Dcfin Ipfion , — Shell aveiaiging nearly 70 mm. in length, about as 
wide as long, snborbinilar, ecjuivalye, bilaterally nnsyminetrical, con- 
siderably convex for one of tliis genus, thick and heavy; umbo some- 
•what anterior to center, jirotruding beyond hing(‘ line and turm'd 
slightly toward tlie front; anterior dorsal mai’gin straight, sloping 
steeply from umbo; anterior extremity (jviite sharply I’onndc'd. and 
located aboye ccmter line of shell; posterioi* doi’sal mai’gin sti*aight, 
sloping less st<H‘ply than anterior; posterior (‘xtrcanity protruding 
obliquely downward and backward, regularly ronnd(*d, located bellow 
center line of shell: j)ost(‘i*ior dorsal and yentral margins join in a 
faintly defined angle considerably above and in front of the extreane 
end of the shell. Surface^ sculptured by nnnierons flat to concave- 
toj)ped, close-set, radiating ribs (about 57) discernible in the ty])e). 
I'elatively much bi-oader toward the middle of the sh(‘ll and b(‘coming 
narrower and less well defined toward either end: in the latca* stage’s 
of gi’owth a raised beaded intercalary line occu])ies the intc’rspace 
and (in th(‘ tyjie) rises aboye the level of the ribs: ])rominent incre- 
mcmtal lamelhe cross tlie ribs, bowing convexlv upward towai’d the 
umbo; tliey are straight on the sides and across the toji of the ribs, 
and become less prominent and more closely set toward the p(‘i‘i]ih(’rv 
in the adult shell. TTinge with 5 or (i boomerang-shajied tec’th, with 
angle toward the nnibo, on either side of a centrally divaricately 
striated broad ligamcmtal area: the tccdli in th(‘ young foi’in a semi- 
circle below and extending on either side beyond the liganiental aiea. 
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but ill the later sta^-es of growth the centrally situated teeth are 
obliterated l)w eiieroacliment of the ligament. Interior unknown, but 
interior of margins appear to be smooth. 

D'nncihsions. — Length, mm.; latitude, (>2 mm.; diameter of single 

valve, 23 mm. 

Xofes , — Tliis magnihcent species is apparently one of the largest 
of the west coast forms, ecpialing in size but not in convexity the Cre- 
taceous (iUjcifmc i'iH reafehu (rabb and its Eocene variety G. ceatchll 
major Stanton. It also lacks the prominent groove which sepa- 
ratees the dorsal posterior angle from tlie rest of the shell in the earlier 
forms. It is distinguishal)le from Ghjioimeris (jahhl Dali from Coos 
Bay, Oregon, the next largest Miocene species, by its nnsyinmetrical 
outline, its much greater size, relatively greater convexity, closer set 
ribs, and ])eculiar wavy incremental sculpture. The species is be- 
li(‘ved to be (‘haracteristic of th(‘ Vaipieros formation (lower iMiocene). 

Nain(‘d in honoi* of Dr. John Casper Branner, professor of geology, 
Leland St an ford'd unior Lniversity. 

Tijpe, — Left valve. Cat. Xo. B>545r), U.S.X.iM. (Locality Xo. 12.) 

llorhon. — Vacpieros formation, lower Mioccuie. 

LoiiiUik ^. — Santa Cruz c|uadrangle, San Mateo County, locality 
Xo. 12, iMindego Creek, 1 mile above its confluence with Alpine Creek. 
(R. Arnold, 11. Holly, L. C\ ]Mills.) 

Genus CARDIUM (Linnaeus) Lamarck. 

Subgenus TRACHYCARDIUM Morch. 

CARDIUM (TRACHYCARDIUM) VAQUEROSENSIS, new species. 

Plate XXXI V, tig. ;i. 

Descriptioa. — Shell attaining a hmgth of o\ ei‘ 100 mm., nearly as 
high as long, subcircular in outline, very conv(‘X, quite thick; umbo 
prominent, protruding abov(‘ hinge-line, subcenti-al, turned slightly 
toward anterior exti*(‘mity; anterior exti’cinity regularly rounded, 
posterior one somewhat flattened, forming two faint angles, the lower 
one of which is connected with the umbo by ({uite a pi'onounced angle 
in the sui‘fa(‘e of the shell, iqipei* angle about two-hfths length of shell 
from the umbo. Scul[)ture consists of about 34 tall, squarish ribs 
separated by dc*ep channeled interspaces about equal in width to the 
ribs; the ribs beconu' less and less conspicuous toward the ends of the 
shell; inci’(‘uiental sculpture well (1(‘V(4oj3(mI, and making a convex 
bow upward toward the umbo on top of each rib. Hinge and interior 
j)robal)ly similai* to C. (jaad riyenarJ nta . 

D'nnensiotm. — Length, 05 mm.; altitude, (>0 mm.; diameter of single 
valve, 20 mm. 

Notes. — This species is doubtless the ])recui-sor of O. quadrufen- 
arhnn Conrad, from the Pleistocene and Recent fauna, but differs 
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from the latter in bilaterally inor(‘ syminoti'iral on aeeomit of 

bein^* less produced in th(‘ ventro-jiosterior i‘(‘i>-ion, haviiii;’ only about 
three-fourths as many ribs (:>1 instead of about 4o), bavinif narrowau', 
steeper sided rilis and a more prominent angle extimding from nmbo 
to ]>osterioi* extremity. It ditlVi’s from C. (jmidnifnun'ium Conrad, 
car. fet'uaiuloensis Arnold, fi*om th(‘ lowei* IMioctau', by lu'ing ninrh 
largei’, more convcxx, having mor(‘ jiromiiKMit uinboiK's, and lia\'ing 
fewer, wider, d<‘(‘j)(‘i’, st(‘(‘j)ei’-sided int(‘rspac(*s. XuiikmI bn* th(‘ 
Vaqneros formation, of which it is b(‘li<‘ved to be cliarart<*rist ic. 

Type . — Imperfect right valve. Cat, No. IGof.'iT, U.S.N.M. (Ijocal- 
ity No. 12.) 

II OT} 2 on . — V a q n er os f or m a t i on , ’ 1 o w e r Miocene. 

Loealifies . — Santa Cruz quadrangle, San Mateo County, locality 
No. 12, ]\lindego (h*eek, 1 inil(‘ al)ove its contiiKMire with Alpiii(‘ 
Creek. (1\, Arnold, H. II. Holly, L. C. ]Mills.) 

GASTEROPODA. 

Genus AGASOMA Gabb. 

AGASOMA SANTA.CRUZANA, new species. 

lante XXXI V, fii-. 7. 

Deseription . — Shell attaining a length of at least 40 mm., pyriform; 
S])ire short and small (*ompared with body whorl, consisting of 4 to r> 
whorls; upper wliorls convex, minutely cancellated by about 4 spiral 
and numerous less prominent axial, shai‘p, raised lines; body whorl 
surmounted by a prominent ontwai’dly expanding cai’ina (‘arrying 11 
oi* 15 unequal, iri’egiilarly plac(‘d, rounded, raised tnb(‘r(4('s; b<‘twe(*n 
the Carina and the suture there is an irregulai* cord-lik(‘ sutural ridge 
the plications of which are smooth except for inicroscoj)i(‘ iiKM*<‘m(mtal 
lines; whole surface of body whoi4 sculptured by niiiiKU'oiis lin(‘ i ai<(Ml 
lines which usually alternate in size and incnais(^ in ju-ominence 
toward the base; occasional lines of interi'iipt(Ml growth and nnm<*r- 
ous very fine increnumtal lines also (*ross the body wlioi‘1. Apei'tnre 
pyriform; canal naiTow : lip simple. 

l)'n)(e)ishihs , — Of type from which portion of canal is missing, 
length, 2G mm.; latitude, 17.5 mm. 

— This species is allied to Agasonoi iMn'kerhnnnn Cooj)ei‘,« 
Aganoma grneUln (Gabb), and Agasonut smuatu ((labb), the lii'st 
two fi’oin the Vaqneros (lower Mio<‘en(‘), the last from th(‘ u])]:>(U’ 
Miocene of AValnut Creek, Contra Costa County. It ditlers from the 
first in having a lower spire, a broadei* but less sharply nodoM‘ (*ai’ina 
on body whorl, and in lacking the prominent nodose* angles on the 
middle* of the ])ody whoi4 ; it dilfei*s fioin the second in having a 

" Rnll. ralifonii:i State ^liu. Kur., Xo. 4, p. r>C,, 
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lower spire and in havino- n carinatc^d body wliorl, bnt no an^’les on 
body whorl; it dilfei-s from the last in l)ein<»- iniu‘h broader and in 
havino- less prominently senl]:)tnred upper whorls, althoiioh it re- 
sembles the last in the prominenei*, width, and general character of 
its cai'ina. Pooily preserved sjx'cimens from locality liJ, whi(*h have 
been assigned to A. .<<((nf((eruz<nia show faint indications of two or 
thive rathei* ])]’ominent raised lines on the body Avhorl, someAvhat 
similar to Init very mneh h‘ss prominent than the nodose revohdng 
ridg('s on tin' middle of the body Avhorl in .1. harl'eniunnn Coo])er. 
AVith the exci'ption of .1. shuKfta (labb and .1. sLanfotuInhsis^ uqw 
species, which occur in the upper Alio(‘cne, all of tin* membei’s of this 
g(‘niis on the wc'st coast are belii'ved to be confined to the loAver 
^[ioc(‘ne or ^bVgasoma zone of Alerriam/' 

Named for the Santa Ci’iiz (piadranghv 

Type . — Slightly imperfect young specimen, L. S. J. IT., No. 107;2. 
(Locality No. 1.) 

//o/ 7 .co>o~\btfjneros formation, loAver Miocene. 

Loealitfe .^. — Santa Crnz (jnadrangle, San Alateo County, locality 
No. 1, on hill north of road, one-half mile north-northeast of the north 
end of Searsvilh' Lake; locality No. lii, Miiuh'go Creek. 1 mile above 
its confluence with Al])ine Creek (IL Arnold) ; also found at U. S. 
Geological SnrAvy locality No. 40:il, 10 miles north of Coalinga, 
Fresno Comity, (lb Arnold, Jas. 11. Pierce.) 

m()Xti:ui:y (.aiiddlk mkh’exk) species. 

PELECYPODA. 

Genus VENERICARDIA Lamarck. 

VENERICARDIA MONTEREYANA. new species. 

Plate XXXV, 4. 

J)e.^erl ptlon. — Adnlt shell attaining a length of at least 10 mm., 
width about thn'e- fourths of haigth, suboval in outline, compressed; 
umbones lu'ar antei’ior (‘xtn'inity, small, turned toward the front : 
nnt(*rior (*xti'(‘mity shoi't. i*egidarly rounded ; posterior extremity long, 
obliquely projected below, (piite shai'ply rounded: surface' sculptured 
by aliout 'I'l mode'rate'ly broad radiating i*ibs and numerous subequally 
spaced conci'Utric lines, radiating and concentric systems together 
giving a caiicellate' appearance. 

I)h)ienA(>)e<. — Length, 10 mm.; altitude, 7 nun.; diameter, 1 valve, 
1~\- mm. 

Notes. — This spe'cies is probably allied to F. harharensis Stearns 
and F. eentneosa Gould. It has more anterior umbones and has more 
numerous i*ibs (22 instead of 18) than the former, and is much flatter 

^lUilI. l)ej>t. Ceol., Univ. of C'alifoinia, HI, 11)04, p. U77 d scq. 
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than tlie lattor; its coiUHMilric scailplui’c* is also iiiorr promiiuMit tliaii 
that in oitliyr of llio ivtviil sp(‘cios. ()\vini«; to the distortion of all tla* 
spociinons of V. }nontcrci/(nt(i it is iinpossihh' to say with c(n‘taintv 
just what its original ontlino was, but it is bcdirviul to havo been about 
as slioAvn in the figured type. 

Type. — Cat. No. KioKU, IT.S.X.M. 

llorhon, — Montei*ey shale, middle Miocene. 

Locality. — Santa Crnz ciuadrangle, Santa Ciaiz County, locality 
Xo. 1:^1, on X'ewell Creek, IJ miles iioi’th ol* its conllnenct* with San 
Lorenzo Liver, (J. F. XVwsom, Ih Aiaiold.) 

Genus MACTRA Linnneus. 

MACTRA MONTEREYANA, new species, 
riate XXXV, 12. 

Description. — Shell attaining a length of at least ;>0 mm., witltli a 
little more than one-half length, snbtiagonal, compressed, snbecjiii- 
valve, inequilateral; umbones a little behind middle, small, turned 
slightly forward; anterioi* margin consideral)ly longer than j)oste- 
rior; very gently convex; antei*ior exti'emity (|iiite shai’ply angnlated 
below; a faintly developed cai*ina or angle, most prominent near 
umbo, extends fron] the lattei* to the anterior extremity ; base only very 
gently rounded; j)ostei‘ioi‘ dorsal margin nearly straight, sloj)ing only 
moderately stee])ly, posteiaoi* exti-emity i*egularly i-ounded and situ- 
ated nearly midway between base and umbo; surface sculi)tured by 
numerous fine incremental lines and numerous obsolete shoi*t undu- 
lations. 

Dimensions. — Length, ol -mni. ; latitude, 18 mm.; diameter single 
valve, 2-\- mm.; angle between doi’sal mai'gins, lo0°. 

MoMv. — This species may be distinguished fi*om all otliers of the 
same genus from the west coast I)y its great i-elative length and long, 
r.ttenuated anterioi* extivmity. It is very closely alliinl to J/. dolahri- 
forniis Conrad of tlu‘ recent Lower California fauna, but may Ih‘ dis- 
tinguished fi’oin the latter by its r(‘latively givater length, less stivply 
sloj:>ing poster! oi* dorsal margin, more central j)ostei*ior ext inanity, 
and more attenuated anterior end. Considei'ing the fact that all of 
the specimens of J/. montcreyana so far examined have* b(‘en siib- 
j(‘cted to at least slight deformation by stresses within the containing 
shales, the sejiaration of J/. montcreyana from J/. dolabrif ormis is 
attended with some uncertainty. 

Typc.--C^^\. Xo. 1G5-M;:L U.S.X.M. 

Horizon. — Monterey shale, middle Miocene. 

Locality . — Santa Cruz quadrangb*. Santa Cruz County, locality 
Xo. 122, on Love Creek, 1 mile above its confluence with San Lorenzo 
Liver. (J. F. Xewsom, L. Arnold.) 
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rPl^EIi MlnCEXE SPE(MKS. 

PELECYPODA. 

Genus TO GDI A, M oiler. 

.YOLDIA SUPRAMONTEREYENSIS, new species. 

IMiito XXXV, fit:. I>. 

Dcsrri ptfOH . — Shell nttniniiiir a length of 'A'l mm., width about two- 
thirds length, ohhnig. rounded in front, somewhat attenuated, angular 
and slightly gaping; hehind, (*ompress(Ml ; margin smooth; umbo not 
prominent, curving backward, anterior, being about 48 per cent of 
the length of the shell from the exterior extremity; anterior dorsal 
margin slightly convex, anteiaor ext)‘emity quite ('venly rounded; 
posterior dorsal margin sliglitly concave and tuimed up at the extrem- 
ity, meeting the ventral margin in a i*ight angle slightly above and 
anterior to the curved extreanity; a very faint carina, separated from 
the dorsal margin by a faint groove, ext(mds from the umbo to the 
|)ost(‘i*ior extremity. Sm*face sculi)tnred by numerous, regular, nar- 
i*f)w, inci*emental lamelhe, as in 1\ H((b))iONfereijeH^si8^ new species. 
Hinge and t<‘cth similar in a general way to Y. (oopert, (See note 
following desci’iption of Y, sifhmohfen’yensls^ p. 370.) 

7>///ny/.s7V>»/LS'. Length, 37 mm.: latitude, 20.2 mm.; umbo to aiite- 
i*ior extremity, IS mm. (48 per cent of length). 

Xotc8 , — This ^j)(‘ci(‘s is characterized by its long posterior extremity, 
which has a relatively greater length than that of any of the other 
west coast sp(‘cies. Y, su pran^ontenn/eihsis is closely allied to Y» 
snhuionfi t'( ij( nsis, new species from th(‘ lower Miocene, but is easily 
distinguishable by its long posterior extremity. 

Name derived from its stratigraphic position in the upper Miocene 
above the ^Monterey (middle Pliocene) formation. This species oc- 
curs in the bed ov(‘rlying the basalt flow neai* Stanford University. 

77//>^'.-“L.S.fMT., Xo. 1007. (Locality Xo. 4.) 

llovhon . — l q)per Pliocene. 

LoivUties. — Santa Cruz quadrangle, Santa Clara County, locality 
Xo. 4, in 44isk (fully " near I'oad. 2^ miles south of iNlayfield; local- 
ity Xo. 42. on west face of hill facing road, one-half mile west of 
locality Xo. 1. (IL Ainold.) 

Genus PERIPLOMA Schumacher. 

PERTPLOMA SANCT^CRUCIS, new species. 

IMate XXXV, tii^. s. 

Description , — Shell attaining a length of 40 iinn., width nearly 
fiv(‘-eighths of length, oblong, inequi valve, inequilateral, anterior end 
rounded, posterior shorter and more contracted; right valve gibbous, 
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!(‘ft only slialitly (‘onvox; s1k‘! 1 soiiicwluit iiiu‘i-(‘()iis, this 

chanidcM* persisting*’ in tlie t v|)e ol* the sjiecies: IxMiks small, hent only 
slightly toward 11 k‘ posterior exli*(Miiity : ant(M‘ioi* dorsal inai’i*’in mairly 
parallel with base, I'ounds olf o’l’adnally into aiitei-ioi’ (‘xlreinity: pos- 
tei’ior dor.^al inar^’iii strai^’ht, rorinini*- aii an<*l(‘ of about I 10^ with 
the anterior inar<j;in ; postei*ior extremity somewhat aii<*’!darly trim- 
catetL An internal rib ext(mds from umbo to [)osl(*rior veiiti‘al an^’le, 
this rib being refl(*eted as a groove in that portion of tlie tv|)(‘ sp(‘(*i- 
men whieli is pr«'S('rved as a cash A peeidiar substratum of the sliell 
is rather ininntely radially striated, and this I'adiation is exaggef’at<*d 
by erosion on the tyjie. Snrfa(‘e senliitnred by nnmerons muMjiial 
blit faint concentric nndnlations and fine incremental liiu's. Hinge 
similar to /^ an/ntfaria C'onrad. 

I)unnn<f(>hs. — Length, 40 mm.; anterior extremity to lieak, mm.; 
latitude, ‘24 mm.: diametei*, right valve, T mm.; l('ft valv(‘, 5 mm. 

— 44iis species is closely alli(‘d to I\ arffcntana Conrad, from 
the recent fauna of Califoiaiia, and is probably the latter's jirecnrsor. 
It is narrower and much more produced posteriorly, has the umbo 
less prominently bent toward tlie rear, and apparently has tlie radial 
striations in the substratum of the shell better developed than does 
1\ arcfentaria. 

Named for the Santa Cruz quadrangle. 

Tyi>e, — L. S. J. U., No. 1074. 

— Probable e((ui valent of Merriam’s ‘‘ Contra Costa Mio- 
cene,'’ basal upper Miocene. 

Locardics ., — Santa Cruz quadrangle, Santa Clara County, locality 
No. 42, in soft sandstone on hill on the east side of ^ladera Creek, 
24 miles southwest of ^laylield. (P. Arnold, fJ. C. Pranner.') 

GASTEROPODA. 

Genus FUSUS Lamarck. 

Subgenus PRISCOFUSUS Conrad. 

FUSUS (PRISCOFUSUS?) STANFORDENSIS, new species. 

Plate XXXV, ttg. 7. 

Description , — Shell attaining a length of 45 mm., rather broadly 
fusiform; apex acute; whorls 5 or more, ix'gularly and ju’ominently 
convex; upp>er whorls olisoletely spirally sti'iate: sutui*al ilblet at the 
upper margin of the whorl well developed; body whorl plump, 
faintly angulated in middle, sjiirally sculptured by nuinei’ous (8 or ‘.) 
above angle) revolving major ribs, between each pair of which is a 
lesser rib; about 10 or 18 very faint varices cross the whoi’l and I'ise 
to faint nodes on the angle; surface sculjitured also by fine incre- 
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iiuMital lines: sntiiiv distinct, wnvv. Aptn-tni’e broadly ovate; canal 
moderately naia’ow, rath(‘r short, straight. 

Dtmntsloihs. — Len^'th,40 mni. ; latitude, 25 mm.; apical angle about 

CC * O 
1)0 . 

Xotes. — This species is distinguished from other members of the 
g(‘nus in associated foianations by its bi*oad form. In general (.)utline 
it ivsembles Pris<r)f usas rorpnlent Com*ad from the Oligoeene- 
iMioci'ne of Astoi'ia, Oregon, but has mo]*e regularly i*ound(‘d, le.ss 
angulated whorls and a])j)arently more i)rominent S|)iral scul|)tm-(‘. 
Type. — A well-preserved cast in soft sandstone, L. S, J. U., No. 

losi. 

IJoei'on . — l'j)per Pliocene, above basalt How. 

LiX'dlity . — Santa Cruz (juadrangle, Santa Clara County, locality 
No, 42, near Frenchmairs Tower, on hill 1x4 ween Tusk (lully and 
]\rad(‘ra Crcxdv, 24 miles south-sonthwest of ]\Iayheld. (»J. C. Ib annei’. 
1C Arnold.) 



Genus AGASOMA GablD. 

AGASOMA STANFORDENSIS, new species. 

Plate XXXV, li.ir. n. 

M .sY'r/y>//r>y/.— Shell attaining a hmglh of at least bO mm., broadly 
pear-shaped, body whoi4 large as coiiij)ared with the sj)ire, which is 
d(‘])ressed-c*onical : whorls 4, convex, the thr(*(^ uj)j)(‘r oiU‘s almost en- 
vedoped ; exposed ])ortion of the u])])(‘r whorls sjtirally scul])tured; 
body whorl laige, plumj), biangular; sui'face between angle and ujtper 
suture (*onv(‘X, sloping at angle of about 20' ; sides neaidy Hat; ii])j)(‘r 
angle ornamented by ai)out 10 uiKxjually s])aced unecjual axially 
(4ongat(‘d nodes: lower angle similarly sculptuiHal (‘xcej)t that the 
nod(‘S are wc^alcei* but consithuably longxa* and become obsolete only 
a shoif distance below th(^ middle of tlu‘ s])ace betwexm the two 
angles: sj)iral scul])tur(‘ (*onsists of about 11 or 12 (piite pi‘ominent, 
wid(4y and almost ecpially spac(‘d wide raised lines, in tlie s])ac(^s b(‘- 
tw(H‘n which are several alternating i*aised lines of less im])oi4an(‘e ; 
suture appressed, distiiud. A|)e]4ure subovate; li]4s siiipde; canal 
modei'ately long anil recurved. 

— ( )f tvj)e from which the canal has been broken, 
length. 55 mm.: latitude, 50 mm.; a];)ical angle about 100°; spire, 
5+ mm. 

Xotc ,^. — This species is (4osely allied to and ])iv)bably tlie direct 
descendant of A. kenTiaaum Cooper from the Vaqueros or lowei* 
Miocene foianation. It may be distinguished from the lattei' by its 
usually much largei’ size, wider and more sloping space between 
suture and upper angle, and l(‘ss prominent but longei* nodes on the 
lower angle. The details of spiral sculpture are (piite similar on the 
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two species, but courser in . 1 . stanfordensis. Both the type nnd the 
fossil from San Diego, which may be the same species, tlie only two 
specimens extant, are casts; details of the sculpture arc therefore 
unobtainable at present. 

Type. — Internal cast, lacking canal; L. S. J. U., Xo. 1087, locality 
Xo. 4. 

Horizon. — Miocene «bovc and later than the basalt flow; this hori- 
zon believed lo oe the ecpiivalent of the Contra Costa County ]\Iio- 
cene ” of Merriam, which is above the Monterey (middle ^Miocene). 

Localities. — Santa Cruz quadrangle, Santa Clara County, locality 
X^o. 4, in ravine beside county road, 24 miles south of Mayfield (K. 
Arnold);? also found in the San Diego formation, lower Pliocene, on 
mission grade midway between the head of Sixth sti'eet and the old 
County Hospital at San Diego (Mrs. Kate Stephens). 

PriUSIMA AND MERCED (UPPER MIOCENE AND PLIOCENE) SPECIES. 

GASTEROPODA. 

Genus FUSUS Lamarck. 

Subgenus BUCCINOFUSUS Conrad. 

FUSUS (BUCCINOFUSUS) PORTOLAENSIS, new species. 

Plate XXXVII, flg. 8. 

Description. — Shell attaining a length of at least GO mm., fusiform, 
moderately .slender; apex acute, whorls 7 or more, very convex, 
slightly compressed above near suture; nuclear whorls unknown; the 
next four crossed by 0 very broad, prominent, rounded varices ex- 
tending from lower suture to upper revolving sutural ridge: inter- 
space between varices deep and V-shaped ; about 8 sharply defined, 
rounded, revolving ribs (between each pair of which on the lower 
whorls is often a small intercalary) occur on each whorl in addition 
to the sutural rib which is more prominent than the others; whole 
surface crossed by numerous small incremental lines; body whorl 
quite regularly convex, projected into a long, slightly outward-curv- 
ing pillar; varices obsolete, or nearly so, on the body whorl, and also 
on the penultimate whorl on the larger specimens, as in F. ha)djarc)}- 
sis Trask; suture distinct, wavy. Aperture elongate-elliptical: outer 
lip internally striate; inner lip smooth gently concave; canal rather 
long, narrow, curved outward toward anterior extremity. 

Dimensions. — Length, 62 mm. ; latitude, 31 mm. ; longitude of body 
whorl, 44 mm.; longitude aperture and canal, 34 mm.: apical angle 
about 49°. 

Fates . — This species, which is very abundant at the Portola local- 
ity, is quite closely related to F. {Buccinofusus) coosensis Dali, from 
Proc. N. M. vol. XXXIV — 08 25 
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the P]mpire beds (upper Miocene) of Coos Bay, Oregon, but may be 
distinguished from the latter 1)V its smaller size, less prominently 
posteriorly angulated Avhorls, much broader axial varices, more regu- 
lar s])iral scul])tiii’e, Avhich consists of 9 major ribs covering the whole 
whorl instead of 0 more or less irregular ribs which extend only to 
the angle and are then replaced by ol)solete spiral stria^ on the upper 
part of the whorl ; sutural riblet also l)etter defined in F, poiiolaensis, 
F, portolaensis differs from F, arnoldl Cossmann, 1008, (-f- rugosus 
Trask, 1855, not of Lamarck), F, robust if s Trask, F, kobelti Dali, and 
other late Tertiary or Quaternary species from the west coast by its 
much broader, rounded spiral lines and less rugose incremental 
sculpture. 

Named for the village of Portola, near which the species is found 
abundantly. 

Cat. No. 105478, U.S.N.^il. (U.S.G.8. locality No. 4065.) 

Ilorhon , — Purisima formation (upper Miocene jjortion). 

LocaVfties. — Santa (7ruz quadrangle, San ]\Iateo C'ounty, locality 
No. 0, on Sausal Creek, one-half mile southwest of Portola (J. P. 
Smith, P. Arnold, and others) : also occui’s at about the same horizon 
at several localities in eastern Monterey County and western Fresno 
County (Homer Hamlin, P. Arnold) : type-locality, U. S. Geological 
Survey No. 4035. p]tchegoin (upper Miocene or loAver Pliocene) 
formation. White Creek, 10 miles northwest of Coalinga, Fresno 
County. 

Genus CH R YSODOM U S Swainson. 

CHRYSODOMUS STANTONI, new species. 

Plate XXXVIl, tii:. 

Desi-viptfon . — Shell often attaining a length of 100 mm., broadly 
fusiform, moderately thin : spire well elevated : apex acute. Whorls 5 
or 0; nuclear whorls unknoAvn ; others tabulate and sharpl}" angulated 
about one-third the width of the Avhorl from the posterior margin; 
surfac(' of whorls beloAv angle, slightly convex, nearly vertical, orna- 
mented by several Avide s})aced obsolete reA^olving ribs Avhich are closer 
set and slightly better dcA eloped toAvard the base of the body Avhorl ; 
reAolving table convex, sloping at about 80° from the horizontal, 
bounded hy tAvo raised lines or narroAv ridg(‘s. the one nearest the 
suture being the more prominent and separated from the latter by a 
deep channeled sutural gi’oove; Avhole surface ornamented by faint 
superficial revolving lines and by numerous fine incremental lines 
Avhich extend posteriorly from the suture across the reA^ohung table 
and then descend vertically to the suture beloAv. xVperture broadly 
ovate, narroAviiig in front to a moderately broad, short canal Avhich 
is equal in length to about one-fourth the length of the aperture, 
is almost as Avide as long, and has a concaA^e extremity Avhicli is 
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slightly reflexod; out(‘r lip simple; inner lip smooth; pillar narrow, 
slightly twisted, very feebly plaited externally, and sculptured by 
broadly waved incremental lines. 

Dimensions . — Length (of slightly decollete type), 90 mm.; lati- 
tude, 45 mm. ; length body whorl, 02 mm. ; length aperture, 44 mm. ; 
length canal, 11 mm. ; latitude canal, 8.5 mm. 

Xotes . — This beautiful species is characterized by its peculiarly 
tabulated whorls, deep channeled sutural groove, and obsolete spiral 
sculpture. It bears a striking resemblance to Ancistrolepis magnus 
Dali, from the recent fauna of'the north Pacific, but may be distin- 
guished from the latter by its much longer, narrower canal. 

(\ stantoni is quite ditlerent from C. post planatns Dali from the 
upper ]\Iiocene of the Bogachiel Liver, Clallam County, Washington, 
being distinguishable by its sutural canal, more sloping table, and 
obsolete instead of well defined spiral sculpture. 

It is apparently characteristic of the upper part of the Purisima 
and lower portion of the Merced formations, where it is usually not 
rare. 

The species is named in honor of Dr. Timoth}^ W. Stanton, chief 
paleontologist, United States Geological Survey, whose work on 
the Mesozoic faunas is well known. 

Type . — Cat. No. 165475, U.S.N.M. (Locality No. 139.) 

Paratype . — L. S. J. U., No. 1088. (Locality No. 139.) 

Horizon. — Upper Purisima and lower Pierced formations. Pliocene. 

LOCALITIES. 

Purisima formation {lower Pli(Teene portion). — Santa Cruz quad- 
rangle, San Mateo County, locality No. 139, Purisima Lock, seven- 
eighths mile east of Aho Nuevo Point (L. Arnold, W, R, Hamilton) ; 
locality No. 141, sea cliffs between the mouths of Tunitas and Pes- 
cadero creeks. (J. P. Smith, G. II. Ashley, R. Arnold, J. F. Newsom, 
and others.) 

Merced formation.^ upper Pliocene. — Santa Cruz quadrangle, San 
Mateo County, locality No. 140, sea cliffs, immediately east of 
mouth of Aho Nuevo Creek, 2 miles east of Ano Nuevo Point (R. 
Arnold) ; also at locality A 11, in sea cliff, west of Capitola, Santa 
Cruz County, immediately east of the Santa Cruz quadrangle (G. II. 
Ashley, R. Arnold). 
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Genus THAIS Link. 

THAIS TRANCOSANA, new species. 

Plate XXXVI, fig. 8. 

Deserlptio )}, — Shell attaining a length of 20 inm., snbovate, a little 
longer than wide, very thick, heavy; spire elevated; apex acute; 
whorls 4 or more, very slightly convex, increasing rapidly in size from 
apex downward : surface smooth except for an obsolete sculpture of 
3 or 4 revolving lines; body whorl much larger and more convex 
than others, regularly rounded, its .surface ornamented by about 13 
obsolete revolving ridges. Aperture elongate-elliptical; outer lip 
thickened and dentate internally, four teeth visible in the type; back 
of each tooth an internal revolving line; inner lip broad and smooth; 
cannl short, narroAv and oblique. 

Dhnensiom , — Of decollete type, length (restored), 27 mm.; lati- 
tude, 11) mm.; length body whorl, 21 mm.; length aperture and canal, 
IG mm.; latitude aperture, 5 mm. 

Xotes. — 44ie type exhibits a broad siniis or groove in the inner lip 
beginning at the middle and extending to the po.sterior extremity of 
the aperture. Doctor Dali suggests that the groove may have been 
worn in the lip by a hermit crab, as often happens in the case of 
recent shells, and from the appearance of the groove such an explana- 
tion seems well founded. 44ie species is quite dilferent from any of 
the known west coast recent or fossil forms of this genus, being char- 
acterized by its exceedingly heavy shell, straight-sided conical spire, 
and obsolete revolving ridges. 

Xamed after Los Trancos Creek, near which the type was found. 

Type , — A decollete specimen, L. 8. eJ. LI., Xo. 1082. 

Horizon . — ]\lerced formation, upper Pliocene. 

Locality . — Santa Cruz quadrangle, Santa Clara County, locality 
Xo. 21. ditch between Feld Lake and Los Trancos Creek, 24 miles 
south-southwest of Stanford University. (T. J. Hoover, R. Arnold.) 

Genus CH LOROSTOM A Swainson. 

CHLOROSTOMA STANTONI Dali, var. LAHONDAENSIS, new variety. 

Plate XXXVI, fit:. 1>. 

Description . — Shell attaining an altitude of 25 mm.; conoidal, 
much broader than high, umbilicated ; whorls 5, angulate near base, 
iqDper surface sloping steeply, very gently concave both above and be- 
low a slightly raised line which revolves about two-fifths the distance 
from the suture to the angle; a second similar line revolves close to 
and just below the suture, and a much more prominent one adorns 
the angle of the whorl ; body whorl biangular, the surface between 
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the Jingles concave, almost vertical, and being about eiiual in ^Yi(hh to 
the distance between the sutural revolving line and the next line be- 
low; the upper angle is compressed into a raised line, while the lower 
angle is simply the junction between the coiivexly curved liase and the 
concave, nearly jierpeiidicular sui'face of the interangnlar sjiace; ob- 
solete spiral lines are sometimes present on the upper sui-face of the 
whorls, especially neai* the suture; base minutely spirally striate; 
whole surface of whorls marked by numerous fine, posteriorly, down- 
ward-sloping, incremental lines; suture a^^pressed, inconspicuous; 
umbilicus lacking, body whorl not angulate adjacent to it; aperture 
sub(‘ircular, the uppei- margin extending far in advance of the lower 
part. 

])imens’ioni<. — Altitude, :28 mm.; latitude, 80 mm.; apical angle 
about 80°. 

Xotes . — This variety ditiers from the typical form, which is fi-om 
the Empire beds (upjjer Pliocene) of Coos Bay, Oregon, by being 
relatively broader, less proniinently spirally sculptured, and in hav- 
ing the revolving line on the upper surface much less pi'ominently 
raised and situated above, rather than below the middle of the upper 
surface; in C, stantoni the upper surface is prominently angulated 
in the middle of the upper surface. The new variety also possesses 
a revolving rib just below the sutui e which the typical form lacks. 

H Named for La Honda, near the type locality. 

Type , — Decollete specimen, L. S. J. U., No. 1079. 

Horizon , — Lower Purisima (upper ]\liocene portion). 

Locality , — Santa Cruz quadrangle, San Mateo County, locality No. 
150, Pescadero Creek, just above mouth of Jones Gulch, 8 miles due 
south of La Honda. (J. F. Newsom, K. Arnold.) 



